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A Method for calculating Annuities upon Taves. 
becauſe of the probability of the life's reaching from-49-t0-54;-which 
probability is to be deduced. from the table of abſervations, and is you 
portional to the number of people living at the end and beginning of that 
interval, which, in this caſe, will be found 202 and 357 :, The ſecond 
diminution proceeds from a diſcount that ought to be made, becauſe the 
annuity, which reaches from 54 to 50, is eſtimated 5 years ſooner, viz. 
from the age of 49, and therefore tar diminution. ought to be expreſſed 


by = ; "16 that the total diminution of the annuity” of 16 years will be 


Cn 1 . 2 . 
expreſſed by the fraction 7 28 which will reduce it from 8. 3365 years 


purchaſe to g. 52 59; this being added to the value of the annuity to con. 
tinue from 49 to 54; vix. 4.0374, will give 9.9633, the value of an 
annuity to continue from the age of 49 to 70. For the ſame reaſon; 
the value 9.5633, eſtimated from the age of 42, ought to be reduced, 
both 5 account of the probability of living from 42 to 49, and of 
the diſcount of money for 7 years, at 5 per cent. per annum, amounting 
together to 3.8854, Which will bring it down to 5.7079; to this addin 
the value of an annuity on a life to continue from the age of 42 to 49, 
found before to be 5.3492; the ſum will be 11.037 1 years puren 
the value of an annuity to continue from the age of 42 to 70. © Is 
In the ſame manner, for. the laſt: 16 years of life, reaching from ;76 to 
86, when properly diſcounted, and alſo; diminiſhed . upon the account 
of the probability of living from 42 to 70, the value of thoſe laſt 16 
years will be reduced to'0.8'; this being added to 11.057 f (the value of 
an annuity to continue from the age of 42 to 70, found before), the ſum 
will be 11.87 1 years purchaſe, the value gf an annuity to continue 
from the age of 42 to 86; that is, the value of an annuity on a life 
of 423 which, in my tables, is but 11.57, upon the ſuppoſition of an 
uniform decrement of life, from an age given to the extremity of old- 
age, fuppoled oh Ee Es 5 ON 
It is to be obſerved, . that the two diminutions, above: mention d 
are conformable to what I have ſaid in the corollary to the ſecond 
problem of the firſt edition, printed in the year 172... 
Thoſe who have ſufficient leiſure and fkill to calculate che value of 
Joint lives, Whether taken two and two, or three and three, in the ſame 
manner as T have done the firſt problem of this tract, will be greatly 
aſſiſted by means of the two following theorem 02 2 1995 
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An Eſſay m V. Since mathematical demonſtration” is thought to carry a peculiar 
Quantity 3 oc evidence along with it, which leaves no room far further diſputes it may 
bv 2 be of ſome uſe, or entertainment at leaſt, to inquire to what ſubjects this 
Treatth, in Kind of proof may be appli de. 

which Simple thematics contain properly: the doctrine af meaſure ; and the ob- 


and Com- ject of this ſcience is commonly faid to be quantity; therefore quantity 
pound Ratio sought to be defined, what may be meafured. Thoſe who have defined 


77 an quantity to be whatever is capable of more or leſs, have given too wide a 


Merit, by the notion of it, which I apprehend has led ſome perſons to apply mathe- 
Rev. Ar matical reaſoning to ſubjects that do not admit of it. CE ON 
Reid ; commu- Pain and pleaſure admit of various degrees, but who can pretend to 


ng , meaſure them? Had this been poſſible, it is not to be doubted but we 


the Rev. ſhould have had as diſtinct names for their various degrees, as we have 
Henry Miles for meafures of length or capacity; and a patient ſhould have been able 


D.D.& F. to defcribe the quantity of his po as well as the time it began, or the 
1 


i de part it affected. To talk intelligibly of the quantity of pain, we ſhould 

E/a; Pr. R. S. have fome ſtandard to meaſure it by; ſome known degree of it fo well 

Read Nov. 3 aſcertained, that all men, when they talked of it, ſhauld mean the ſame 

1743. N*. thing; we ſhoulct alſo be able to-campare other degrees of pain with this, 

459 P 595" ſo as to perceive diſtinctly, not only whether they exceed or fall ſhort of 
October, c.. 5 a | 

1748. it, but how far, or in what proportion; whether by an half, a fiſth, or 

SxcT. 1. a tenth. * * f new noe to 

What Quan- Whatever has quantity, or is meaſurable, muſt be made up ef parts, 

929 which bear proportion to one another, and to the whole; ſo that it may 

be increaſed by addition of like parts, and diminiſhed by fubtraktion, 

may be multiplied and divided; and, in a word, may bear any proportion 

to another quantity of the ſame kind, that ote line ur number en bear 

to another. That this is eſſential to all mathematical quantity, is evi- 

dent 


Fo ES 1 | 087 
dens Leo. thi ben dlements of algebra, which rea of quantity in ge- 4 
| neral, or of thoſe Aa roperties which are common to all kinds 

L Mee only of 

being in- ut of being exactly doubled, trip | 

W halted, or of bearing any aflignable proportion ane quantity 

che ſame kind. 1 is the charactetiſtick of quantity; whatever 

s this property may be adopted into mathematics; and it 8 quantity 

and relations may be meàſured with mathematical accuracy and certainty. 

f There art ſome quantities which may he called proper, and others im: Sscr. 2. 
proper. I his diſtinction * m notice of by Ariſtvile;, r deſerves Of Proper 
ſome explication. 2191 2 ot; Las bebe Gt Hi | 2, Ip roper 

I call that proper quangity which js, meaſhrad. by it's 5 Kind; or Sg. 
which of it's Own naturt is capable of being doubled or tripled, without 
taking in any quantity of a different kind as a meaſure of it. Thus a 
line as known lines, as inches, feet, or miles; and the length 
of a foot being known, There can be no queſtion about the length of two = 
feet, or of any part or multiple of a foot. And this known. length, by 
being multiplied or divided, is ſulficiens $0 e W idea of * 
length: whatſoever. 7.360 30 
Improper quantity is that which cannot be-meaſured by-i it's own. kind, 55 
but zo Which we aſſign.· a meaſure by the means of ſome proper quantity 
that is related to it. Thus velocity of motion, hen we conſider it by 
itſelf, cannot be meaſured. We may perceive one hody to move faſten, 
another ſlower; but we can have no diſtinct idea of a proportion or ratio 
between their welocitica, without taking in ſome quantity of another kind 
to meaſure them by. Having therefere obſerved, that by a greater ve- 
locity a greater ſpace is -paiſetl over in the fame time, by a leſs velocity a 
leſs {pace, and by an equal velocity an equal ſpace; wWe hence learn to 
| 1 velocity by the ſpact paſſed over in a given time, and to recken 
it co be in exact proportion to that ſpace : and having once aſſigned this 
meaſure to it, we can then, and not till then, conceive one velocity to be 
exactly double, or half, or in any other proportion to another; we, may 
then introduce it into mathematical reaſoning without PR: of contuſion, 
or error, and may alfo. uſe it as a meaſure of other i e oper quantities. 
All che kinds of proper quantity we know, may, I think, be reduced 
to theſe four, extenſion, duration, number, and proportion. Though 
= Proportion be meaſurable in it's own nature, and therefore hath proper 
= quantity ; yet as things cannot have proportion which, have not Quantity 
of ſome other kind, it follows, that Whatever has 1 ity muſt have it 
in one or other of theſe three kinds, extenſion, duration, or number. 
| Theſe are the meakures of themſelves, anch of all Gy elſe that are 
meaſurable. | 

Number is app date to ſome things, +0 which it is not commonly 

applied by / 1 Thus, by attentive conſideration, lots and chan- 

| to be made up of a detorminate number of 
chances that are allowed to be Equal and by numbering theſe, the 120 
nes: 


j 


24 | e Aer 7. 
mes and Preporsens ef thoſe" 1 enge tiers th 
demonſtrate QUO, 918 3H #2 e in aiot J 10 ein 
Velocity, the quantity of mo on, denſity; elaſticity,” 150 a 
| and inpreſſa, the värious kinds of eentripetal forces, and different 
8 of fluxions, are all improper quantities; which therefore ought * to be 
| | admitted into/mathernatics,”- withour: having a 'meaſure of ned. 
The meafure of an improper quantity ought alvayswe-betnetadediln the 
definition of it; for it is the giving it a ene e makes it u p 
ſubject of mathematieal reaſoning! If all mathernaticians'hadiconfidered 
©." this as carefully as Sir I. Mutuñ appears -to' have done, ſome labour had 
5 been ſaved boch to themſelves and to their teaders. That great man, 
2 Whoſe clear and comprehenſive underſtanding appears, even in his defi- 
Miesen having A Me bait occaſion to treat of ſuch pony quantities, ne- 
ver fails to Refine them, ſo 45 to give a meaſure em, either in proper 
quantities, or in ſuch as had a known meaſure. 1 may be ſeen in che 
definitions prefixed to his Princip. Phil. Nat. Matbz. . 
It is not eaſy to ſay how many kinds of improper quantity may in time, 
be introduced into mathematics, or to what new ſubjects meaſures may 
be applied: but this I think we may conclude, that there is no foundation 
in nature for, nar can any valuable end be ſerved by, applying meaſure to 
anything but what has theſe two properties. Firſt, it muſt admit of de- 
grees-of greater and leſs. Secondly, it muſt be aſſociated with, or rela- 
ted to, ſomething that has proper quantity, ſo as that when one is mcreaſ- 
ed, the other is increaſed, when one is diminiſhed, the other is diminiſhed 
alſo ; and every degree of the one, muſt have a determinate AGGIE or 
quantity of the other, correſponding to it. 
It ſometimes happens, that we have occaſion to apply Sfferong mene 
to the ſame thing. Centripetal force, as defined by Neuton, may be 
meaſured various ways, he himſelf gives different meaſures of it, and di- 
ſtinguiſhes them by different names, as may be ſeen in the eee 
ed definitions. 

In reality, I conceive that the applying. of meaſures to things that pro- 
perly have not quantity, is only a fiction or artifice of the mind, for ena- 
bling us to conceive more eaſily, and more diſtinctly to expreſs and de- 
monſtrate, the properties and relations of thoſe things that have real quan- 
tity. The propoſitions contained in the two firſt books of Newton's pris- 
cipia might perhaps be expreſſed and demonſtrated, without thoſe various 
meaſures of motion, and of centripetal and impreſſed forces which he uſes: 
- but this would occaſion ſuch intricate and perplexed circumlocutions, and 
| ſuch a tedious length of demonſtrations as would ws any OP era 

| from attempting to read them. 
gsxr 3. From the nature of quantity we may ſee what it is that gives 2 
- Cool. i. matics ſuch advantage over other ſciences, in clearneſs and certainty; 
: . that quantity admits of a much greater variety of relations than 
any other ſubject of human reaſoning ; and at the ſame time, every rela- 
tion or proportion of l may, by the help of lines and numbers, 
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| 3 diſtinguiſmned from all others, with- 


out any danger of miſtake. Hence it is, that we ate able to trace it's 


relations through af lohg proceſt of reaſoning, and with a 
and accuracy wrong Xx" expect in ſubjects not capable of men. 
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Extended duales, loch. . lines, ſürfaces, and Solids;nbeſides: — 
they have in common: wich alh other ities} have this peculiar; That 
theiti parts havewparvicokar plate and diſpoſition atrongtherfelves : a line 
may not only bear any aſſignable proportion to another in length or mag 
nitude, but lines of the fame length may vary in che dipdätien of their 
parts one may be freight, another may be part of a curve of any kind or 
dimenſion,” of which there is an end leſs variety, 
ſurfaces and ſolids. So that extended quantities, admit of no leſs variety 
wich regard to their form, than with regard to their magnitude: and as 
cheir various forms may be exactly defined and meuſured, no leſs than 
their magnitutles, hence it is that geometry, which eats of extended 
quantity, leads us into a much greater and variety of reaſoning 
than any other hrhnth of methematicks. Long deductions in algebra for 
the moſt part are made, not ſo much by a train of 'reafoning in the mind, 
= 25 by an artificial Rind of operation, which is built on wfew very ſimple 
: 4: But in geometry, we may build one propofition upo n ano- 
cher, 2 third upon that, and ſo on, without ever coming to a limit which 
ve cannot excted The properties of the more ſimple _— can _— 
| bd githanſ{dd, much lefs thoſe of the more complex ones. b. 


*in e but be din Menue fad, Aba ins- rer 4. 
thematicnl evidence is an evidence ui generic, not competent to any pro- Co o/! 2. 


poſition which does not expreſs a relation of things meaſurable by lines 
or numbers. All proper quantity may be meaſured by theſe, and im- 
proper quantities muſt be meaſured by thoſe; that are agr. 

There are many things capable of more and lefs, which dee are 
not capable of menſuration. Taſtes, ſmells, the ſenſations of heat and 
cold, beauty, pleaſure, all the affections and appetites of the mind, wii- 


dom, folly, and moſt kinds of probability, with many other things too 


tedious to enumerate, admit of degrees, but have not yet been reduced 
to meaſure, nor, as I apprehend, ever can be. I ſay, moſt kinds of 
probability, becauſe one kind of it, viz. the probabiliry of chances is 
properly meaſurable by number, as is above obſerved. 4 

Although attempts have been made to apply mathematical reaſoning 
to ſome of theſe things, and the quantity of virtue and merit in actions 
has been meaſured by —_— and compound ratio's yet I do not think 
that any real knowledge has been ſtruck out this way: it may perhaps, 
if diſcretely uſed, be à help to diſcourſe on theſe ſubjects, by pleaſing the 
imagination, and illuſtrating what is already known; but until our at- 
fections and appetites ſhall * be e to quantity, and ex- 
act meaſures of their various degrees be aſſigned, in vain ſhall we eflay 


een, and merit by chem. This is to ring changes upon 
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and improper quantity may alſo throw ſome light upon the controverſy a- 
bout the force of moving bodies, which long exerciſed the pens of man 
mathematicians, and for what I know is rather dropped than ended; to 
the no ſmall ſcandal of mathematics, which hath always boaſted of a de- 
gree of evidence, inconſiſtent with debates that can be brought to no iſſue. 
Though philoſophers on both ſides agree with one another, and with 
the vulgar in this, that the force of a moving body is the ſame, while it's 
velocity is the ſame, is increaſed, when it's velocity is increaſed, and di- 
miniſhed, when that is diminiſhed. - But this vague notion of force, in 
haps ſufficient for common diſcourſe, 
yet is not ſufficient to make it a ſubject of mathematical reaſoning: In or- 
der to that, it muſt be more accurately deſined, and ſo defined, as to give 
us a meaſure of it, that we may underſtand what is meant by a double or 
2 triple force. The ratio of one force to another cannot be perceived but 
by a meaſure; and that meaſure muſt be ſettled not by mathematical 
reaſoning, but by a definition. Let any one conſider force without re- 
lation to any other quantity, and ſee whether he can conceive one force 
exactly double to another; I am ſure I cannot, nor ſnall, till I ſhall be 
endowed with ſome new faculty; for I know nothing of force hut by it's 
effects, and therefore can meaſure it only by it's effects. Till force 
then is defined, and by that definition a meaſure of it aſſigned, we fight 
in the dark about a vague idea, which is not ſufficiently determined to 
be admitted into any mathematical propoſition. And when ſuch a defi- 
nition is given, the controyerſy will preſently be ende.. 
Yon ſay, the force of a body in motion is as it's velocity: either you 
mean to lay this down as a definition as Newton himſelf has done; or you 
mean to affirm it as a propoſition capable of proof. H you mean to lay it 
down as a definition, it is no more than if you ſhould ſay, I call that a 
double force which gives a double velocity to the ſame body, a triple 
force which gives a triple velocity, and ſo on in proportion. This I in- 
tirely agree to; no mathematical definition of force can be given that is 
more clear and ſimple, none that is more agreeable to the common uſe of 
the word in . For, ſince all men agree, that the force of the 
body being the ſame, the velocity muſt alſo be the ſame ; the force being 
increaſed or diminiſhed, the velocity muſt be ſo alſo, what can be more 
natural or proper, than to take the velocity for the meaſure of the force ? 
Several other things might be advanced to ſhew that this definition a- 
grees beſt with the common popular notion of the word Force. If two 
bodies meet directly with a ſhock, which mutually deſtroys their motion 
without producing any other ſenſible effect, the vulgar would pronounce, 
without heſitation, that they met with equal force; and ſo they do, ac- 
cording to the meaſure of force above laid dawn: for we find by ex- 
rocally as their quan- 
| ee 


— —— or 
weights are kept in eguilibrio, the vulgar. would reckon that theſe 
act with equal force, ind ſo by this definition they do.. The power of 
gravity being conſtant and uniform, any one would expect that it ſhould 
give equal degrees of force to a body in equal times ĩ and ſo by this defi- 
nition it does. So that this definition is not only clear and ſimple, but it 
agrees beſt with the uſe of the word Force in 1 and chis:] 
think i is all that can be deſired in a definition. on 29d. 
hut if you are not ſatisfied: with laxing it down ads gem thas the 
force of a — is as ĩt's vrlocity, but ill needs provd it hy demonſtration 
or experiment; I muſt beg of you before you take in the proof, 
to let me know hat you mean — force, and vrhat by double or a triple 
force. This you muſt do by a definition which- contains a meaſure of 
foree. Some primary meaſure of forde muſt be taken for or 
laid down by way of definition; otherwiſe we can never reaſon about it's . 
quantity. And why then may yon not take the velocity for the primary N 
meaſure as well as any other? yow will find none that is more "Single, | 
more: diſtin&, or more agreeable to the common uſe of the word Force: 
and he that rejects one definition that has theſe properties, has equal right 
to reject any other. I ſay then, that it is impoſſible, by mathematical 
reaſoning or experiment, to prove that the force of a body is as it's ve- 
locity, without taking for granted the thing you would ꝓrove, or ſome- 
thing elſe that is no more evident than the thing to be proved. 
Let us next hear che Laibnitxian, who ſays, that the force of a body Ster. 7. 
is as the ſquare of it's velocity. If he lays this down as a definition, I O/ 2b Leib- 
ſhall. rather agree to it, than quarrel about words, and for the future ſhall ＋. . 
underſtand him, by a quadruple force to mean that which gives a double“ 
velocity, by nine times the force that which gives three times the 
velocity, and ſo on in duplicate Proportion. While he keeps by 
his definition, it will not neceſſarily lead him into any error in Mathe- 
matics or Mechanics. F or, however! paradoxical his concluſions m 
appear, however different in words from theirs who meaſure force die the 
ſimple ratio of the velocity; they will in their meaning be the ſame: 
juſt as he who would call a foot twenty-four inches, without changing 
other meaſures of length, when he ſays a yard contains a foot and a halt, 
means the very fame as you do, when you ſay a yard contains three feet. 
But tho? I allow this meaſure of force to be diſtinct, and cannot charge 
it with falſhood, for no definition can be falſe, yet I fay in the firſt place, 
it is leſs ſimple than the other; for why ſhould a duplicate ratio be uſed 
where the ſimple ratio will do as well? In the next place, this meaſure 
of force is leſs agreeable to the common uſe of the word Force, as hath 


been ſhewn above; and this indeed is all that the many laboured: argu- 


ments and brought to overturn — This e 
evident. fue oo — 


paradoxes into which it has led it's defenders-. 
We are next to conſider the pretences of the Lejbnitzian, who will un- 


unde wo prove by dean or experiment, der force is as the 


ſquare 


\ : 


| 
' 
6 
f 
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the philoſophers of that fide, ard which ſeems firſt of all to have led 
Leibnitz into his notion of force, is this: the height to which a body is 
impell'd by any impreſſed force, is, ſays? he; the whole effect of hat 
force, and therefore inuſt be proportional to the cauſe: but chis height 


; v . 
" \ 
La : * 


An i bb & 
ty. Laſki him firſt, hat de lays down for the ſlrſt 


beginning of it's motio . in is 2x Alt 
In this argument F apprehend that great man has been extremely un- 
fortunate; For, 1, whereas: all proof. ſnhould be taken from principles 


is found to be as che ſquare of the velocity which the body had at che 


n 1 24 N n 
4 + e o 


— 


that are common to both ſides, in order to prove a thing we deny, he 
aſſumes a principle which we think farther from the truth; natnely; that 


the height to: which the body riſes is the whole effect of the impulſe, 
and ought to be the whole meaſure of it. 2h, His reaſoning ſerves 
as well againſt him as for him: for may I not plead with as good 


reaſon at leaſt thus? the velocity given by an impreſſed force is the 


whole effect of that impreſſed force; and therefore the force muſt be 
as the velocity. 2dly, Suppoſing the height to which the body is 
raiſed to be the meaſure of the force, this principle overturns the con- 
cluſion he would eſtabliſn by it, as well as that which he oppoſes. 
For, ſuppoſing the firſt velocity of the body to be ſtill the fame; 
the height to which it riſes: will be increaſed; if the power of gravity 
is diminiſned; and diminiſhed; if the power of gravity is increaſed. 
Bodies deſcend ſlower at the equator, and faſter towards the poles, as 


is found by experiments made on pendulums. If then a body is dri- 
ven upwards at the equator with a given velocity, and the ſame body is 
afterwards driven upwards at Leip/ick- with the ſame velocity, the height 


SECT. 8. 
Reflections on 
this contro- 


Verſy. 


force him to yield, if he was ingennous:in his: 


to which it riſes in the former caſe will be greater than in the latter; and 


therefore according to his reaſoning, it's force was greater in the former 


caſe; but the velocity in both was the ſame; conſequently the force is not 
as the ſquare of the velocity any more than as the velocity. 
Upon the whole, I cannot but think the controvertiſts on both ſides 
have had a very hard taſk; the lone to prove, by mathematical reaſon- 
ing and experiment, what ought to be taken for granted ; the other by 
the ſame means to prove what might be granted, making ſome allow 
ance for impropriety of expreſſion, but can never be proved. t 
lf ſome mathematician ſhould take it in his head to affirm, that the 
velocity of a body is not as the ſpace it paſſts over in a given time, 
but as the ſquare of that ſpace; you might bring mathematical argu- 
ments and experiments to confute him; but you wouldinever--by-rheſe 
vay ; becauſe you have 
no common principles left you toargiib from, ani au differ from one ano- 


ther, not in a mathematical propoſition, hut ima mathematical definition. 


Suppoſe: a philoſopher has conſider d only that meaſure of centripe· 
tal: force which is proportional to the vxlocity generated by it in 4 gi- 
ven time, and from this meaſure» dediices ſeveral propoſitions. Au- 

6 LE SA. 5 es 


cher 


4 


| Of the application f a Microm ter 10 4 MI 2 Cope. | 
cher philoſopher'in a diſtant country, who has khe ſame general no- 


tian of centripetal force, takes the velocity generated by it. and the 


quantity of matter together, as the meaſure of it. From this he dedu- 
ces ſeveral concluſions, that ſeem directly contrary to thoſe of the ther. 
IThereupon a ſerious controverſy: is whether centripetal force be 
as the velocity, or as the velocity and quantity of matter taken t 
Much mathematical and experimental duſt is raiſed; and yet neither party 
can ever be brought to yield; for they are hoth in the right, only they 

have been unlucky in giving the ſame name to different 9 
conceptions. Had they iſned theſe meaſures of centripetal force 
as Newton has done, calling the one Vis cenrripete guantitatis atceleratrix, 
the other qudntitas' motrix; all. appearance of contradiction — 2. 

and tber n which ſeem mers 4 'had exactly tallied . 
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I. 1 have . in r Balser Mate ha 450 1 FRY 1747, 7 Of the Appli- 
47, that Mr Martin has invented a Micrometer, to be applied to cation of a 


Micrometer to- 


any Microſcope whatſoever. I have for ſome years made uſe of another 


ſort of — — which I have applied to one of Mr Scarlet 83 8 


Microſcopes, d placed it in the focus of the firſt eye e-glaſs.. It flian Holl. 
is a very mall pete of the thinrieft black ſilk, divided into Very mi- man, Pre. 


nute ſquares, and is extended on a little ring of wood or paper, in ſuch 7%, Ora” in 


a manner, that it may conveniently be placed in the focits of the firſt eye 


glaſs. Theſe ſquares indeed are not all of the fame” magnitude., But, n 4Þ 
this conduces greatly to the more eaſy and convenient enumeration of 475; 
them, which would be impoſſible if they were all oſ the fime magnitude, Jan 
ſo it is httle- or no hindrance in deducing the conclufions. For 4s often 7 14 | 


as J have counted 20, 30, br 46 of theſe fquares,- according to one line 
of the Micrometer, or fine lk» I have proceeded in counting the while 
line, and let me begin to count from which end I will, I. have always 


compared it exactly with" ſome certain oblect P laced under the Micro- | 7 


ſcope; and thus T have found the number of * — ſquares to anſwer to 
the diameter of the object ſo juſtly, that there is very ſeldom half a 
quare too much or too Attle, 1 very Hfely by en in ſuch 
an i 2 * nd He's 
When by repeated experiments 1 found, that” the. At gp: th 
object was inlarged at Teaſt 27 times, I allowed the 'abv>mefitarion' to be 
only 25 times, that 1 might ght be certain thrat the ugmentations'of the 
following glafſes, found by ay NRerometer; Mere not" greater, bur leſs 


than — truth, when 1 had them found, that No. 4 of tlie ſame Micro- 


ſeope magnifird teat nd that che nu * wc 
| without 


: the Univer- 


"I 
9 FF” a} "4 
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Of follacious Vifian-through compound Mieroſeapees · 
without their tails, appeared hardly ſo big as à large cheeſerudite does = 


a | the naked eye, it became evident, that 15,62:5;c00 ot aheſe animalcu- 
= les were contained in the ſpace of a cheeſe- mite. And yet I have ob- 
| ſerved much ſmaller ; animalcules than theſe, in an inſuſion of common 
if NY pepper, or even of common hay, after it had ſtood for ſome days. By 
| the uſe of the ſame Micrometer, I alſo found two ways of determining 
[ the quantity of ſeminal: animalcules in the milt of a fiſn, more accu- 


rately than had been done by Leuwenhocck. I ſhall only add at preſent, 
that one cubical decimal line of a Rheniſſſ foot, in the mili of à carp, 
contained above 244, 140, 62 5 ſeminal” animalcules; and that the whole 
milt of a carp, weighing not quite 2 Norrinberg pounds, which had 
8 1084 grains, made about 2080 cubical decimal lines, as I found by a 
| hydroſtatical experiment. That whole milt therefore contained above 
30, 8 12, 500, ooo ſeminal animalcules. But if we . the half of 
this milt only to conſiſt of animalcules, and the other half to be a fluid 
in which they live, which will eaſily be allowed to exceed the truth, by 
all thoſe who have obſerved how. fmall a proportion of fluid there is in 
the ſeed of this fiſh, before it has been diluted by water; there will, 
even upon this ſuppoſition, be more than 253,906,250,000 living ani- 
malcules in the ſeed of a carp, weighing leſs than 2 Norrinberg pounds; 
which tho' it is beyond the reach of our imagination, does not execer 
the power of the infinite creator. N : 
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i Ola II. Being informed by a friend, that if a common ſeal Was applied 
p VLiſian 0 to the focus of a compound Microſcope, or optical tube, which has 2 or 
5 | C0 FI - 1 5 . . | . , "oy 
[ 15 To e;; by 3 Convex, or plano-convex glaſſes, that part which is cut the deepeſt in, 


þ Philip Fre- Would appear very convex, and fo on the contrary z and that ſometimes, 
drick Gme- but very {eldom, it would appear in the ſame ſtate, as to the naked eye, 

| lig, 1 * Li- I was deſirous to make the obſervation, myſelf; and found it confanny 

= en. 2%: to happen, as my friend told me. I thought the experiment worthy. 

Y . 14 being farther proſecuted : and accordingly, on the 16th of laſt April, 

386, April the morning not being very clear, but in a pretty light chamber, I view- 


. Sc. 1745. ed a watch hangin inſt a plain wall;:thro' the left part of an op- 
k +4 pag tical tube: the _—_— = concave, and fixed into the wall. 
b . TY 9 1745: J alſo obſerved ſome flies, that were running about the wall, and they 
appeared in like manner. I alſo viewed:a ſmall globe of a Thermometer 

| filled with red ſpirit ; and this alſo ſeemed hollow, and fixed within the 

g frame. I found the ſame to happen with the e garments of 


* 
40 


all colours, and with the brazen protuberances of a ſmall cabinet; all 
which appeared concave, and d 


2 ed CC | deeply; funk. into the cloth and wood: I 
allo viewed a ſmall ſtags head, cut in wood, and hanging nor! 


= on the wall; this alſo appeared concavg, and fixed into the wall. | 
. Alfter this I obſerved a ball of one of Fahrenheit's Thermometors, full 
of quickſilver: but it did not change it's natural convexity ; nor did the 
j empty glaſs ball of the inverted Thermometer, hanging againſt che w: 

i | | 1: OFLIL | = 


* 


I" * 48 se K 
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have ound my obſervations 

y before. Hence, 
qui comray © the which . held — the lame, I imagined 
there muſt be ſome particular . circumſtances hitherto unobſerved, in 
which theſe objects appeared thus perverted. I therefore endeavoured 
to diſcover ſome certain laws, according to which theſe perverted ob- 
jets always appeared when expoſed to thele foci, and Tome others, ac- 
cording to which they conſtantly appeared as when they were expoſed 
to the naked eve. After various experiments I partly obtained my 
end. 

As often as I viewed any object, riſing upon a plane, of what colour 
ſoever, provided it was neither white nor ſhining, with the eye and op- 
tical tube directly o to it, the elated parts appeared depreſſed, 
and the depreſſed parts elated, as it 
I held the tube ndicularly, and brought 


it in ſuch a manner, that 


Perpe 2 
it's whole ſurface almoſt covered the laſt: glaſs orb of the tobe e 
from a 


like manner it ha under the compound Microſcope. 
as I viewed any of the other objects depending perpendicu ulaty 
perpendicular plane, in ſuch a manner, — whe tube was ſupported in 
a horizontal ſituation directly oppoſite to it, the ſame always happened, 
and the a 


was not altered, when the o 
even horizontally. I was mightily delighted with the obſervation of 


tobacco pipe, :which had a porcellane bowl of a ſnowy whiteneſs, and . 95% nant 


in the ſeal, as often as 


bject hung 2 e 


x 
inn 


tube of horn almoſt black, and hung obliquely from a horn; the bowl 


preſerved it's natural convexity, and the tube was deeply 
ſeemed to be almoſt immerſed in the wall. I alſo obſerved, that when 
placed the watch horizontally on a horizontal plane, and then looked 
on it perpendicularly, near the window, it no longer a Fo _ 
ſed, and ſurrounded with a ſhady ring; whence I began to fuſpect, that 
all theſe fallacies were: owing to ſhade, juſt as Painters can elevate or 
depreſs a figure by making the lighter or deeper. Thus when 
the raiſed was ſo placed between the windows, that it might be 
illuminated on all fides, it did not change it's convexity. But at laft I 
diſcovered a method of making objects always appear with their natu- 


ral convexity. If any object hung againſt a wall, or was contiguous to 
it in any ſituation whatſoever, I viewed ſidewiſe in ſuch a manner as not 


to oppole the tube directly againſt it, but belom the eminence near the 
plain at ſome diſtance. By theſe means the protuberances of the cabi- 
net, and other objects, always ap to me with their true natural 
* VINE FRET — _—— 
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funk, and 


A letter to 


George Earl x; 


of Maccieſ- 


field, concern- 
ing an appa- 


rent Motion tho the rauiſes of fuch motions have always ſubſiſted, et philoſop 


obſerved in 
ſome of the 


the Rew. 


fixed Stars3 7 i, thati:theory-itlelf-is here, tas well pj) many other calch, indebted 
James Brad- TO practice, for the diſcovery of ſome 


ley, D. D. 
Aron 1 2 
F. R. S. N 
485. P. 1. 
Jan. 17478. 


Read Jan 7, fo great à dependence upon accurate obſervations, that, till fuch were 


1747 
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- a Appibeit 2 — of 55 ine 
the! whole circumferende was perpendicular or vathei lan . 
Then T applied the lower rim of the tube to the upp 
the diſk of the ſeal, ſo that the tube formed an brut 
feal then carefully the ſame . ſituation ']-viergi y 
the tube from the rim of the ſeal uporwits-faceyand/thus Labs th 
ſeal with its true natural fade. But whytall- theſe things happen exactiy 
after this manner, I do not pretend yo'determine,vinopwhy:white;nop 
uncoloureditran{parent: ſhinitg:bo bodies, riſing in any manger!/above/anyp 
Plane, afford. an exception from this rule of Viſion, and don. appeab 
dr eee mow OE after che m n mmm um S 
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ted, 2. enabled the Aſtronomers of the: ante age to diſcober 
ſeveral changes i in the poſitions of the heavenly bodies; which by reaſori 

of their {wallne/s,. had eſcaped the notice of their predeceſſors. And ab: 
hers 
had not ſo fully confider d, what che dffects of tho yknownoocauſes 
would be, as to — 2 a priori the haetomena — agree 


8 


it's moſt elegant deductions. 
This points out to us the great advantage of cultivating ibis as well — 
evtry other branch of natural W by a regular ſeries of obſerva- 

en en eee NI Nen bas , gk Nomis nod to n 
The progreſs of Aſtronomy — has always been fotind, to have 


made, it: advanced but ſſowly: for the firſt conſiderable improvementa 
that it received, in point of theory, were owing to the renowned 
Haba rah; who tar exceeding thoſe that had gone before him, in 
* exactneſs of his obſervatians, enabled the ſagacious Kepler to Kut 
out ſome of the principal laws, relating to the motion of the heavenly 
bodies. The invention of teleſcopes and pendulum-clocks: affording 
proper means of ſtill farther improving the praxis of Aſtronomy ;1and 
theſe being alſo ſoon-- ſucceeded by the wonderful nene made by 
our great Newton, as to it's theory; the ſcience, in both had 
acquired ſuch extraordinary advancement, that future ages ſeemed to 
have little room left, for making any great improvements: But, in 
fact, we find the caſe to be very different 3 for, as we advance in the 
means of making more nice inquiries,” new points. generally offer them. 


7 280 that demand our attention. The ſubject of nn ; ey 


; 
9 
- * 


Ae A pparent\Motion in ſine gf the fixed Stars. 
do your Loniſſbi pris nñ proof-of che trath of this remark. : for, as ſoon as 
I had diſcoyered.thg! cauſe, and, ſettled che laws of the aberrations. of 
hors fixed;ftars;; ariſing rom the motion of, light, G. my attention 
— — — x an annual change of 
4 —— in ſome. f che, fixed ſtars; which appeared to be ſenſibly 
greater about that time, than à preceſſion ot-the,equingGial points of 
gf Iiwavear would, Hays / occaſioned.. The quantity -of,the- difference, 
they imall/ in itſelfe Was rendered perceptihle, thro'uhe gxactneſs of my 
inſtrument, even in-tbe-firſt-year-of.ny,opleryationsi but being then at 
a loſa to gueſs, from hat cauſe that greater change: ef. declination pro- 
ceeded. endleavoured to allow for it in my computations, by making 
uſe of the aßſerued annual difference a8 mentioned in the lame Pa- 
pere 01601019 aids ici le nidiie. Wenn cer al; tel 0 
From that time to the preſent, I have continued to make obſervations 
at Manſed, as opportunity offered, with à view of diſcovering the laws 
and cauſe of this pbhænomenon: for, by the. favour of Matthew Wymonde- 
ſoll. Eſq; my inſtrument has remained, where it was firſt erected; ſo 
that I have been able, without any interruption, which the removal of 
it to another place would have occaſioned, to proceed on with my intend- 
ed ſeries of — — for the ſpace of ns years: a term;ſomewhat 
exceeding the whole period of the changes, that t happen in this Ane. 
mae. 

When I ſhall. mention the, /nall quantity- of the 1 "hich 
| che ſtars are ſubject to, from the cauſe that I have been ſo long ſearch- 
ing after; I am apprehenſive, that I may incur the cenſure of ſome 
perſons, for having ſpent ſo much time in the purſuit of ſuch a ſeeming 
trifle: but the candid lovers of ſcience will, I. hope, make due allow- 
ance for that natural ardour, with which the mind is urged on towards 
the diſcovery. of truths, in themſelves perhaps of ſmall, Hagen, were it 
not that they tend to illuſtrate others of greater uſ a. 

The apparent motions. of the, heavenly, bodies are ſo Complicated. and 
affected by ſuch a variety of cauſes ʒ that in many caſes it is extremely 
difficult to aſſign to each it's due ſhare, of influence; or-diſtin&tl y .t9 point 
out, hat part of the motion is the effect of one cauſe, and hat ol 
another: and whilſt the] joint effects of. all are onby attended to, great 
irregularities and ſeeming inconſiſtencies frequently occur; whereas, hen 
we are able to allot to each Panicudar radia, it's qo effect, barmony 
and; akformiry. uſually enſe. Ade eib 

Such beuge irregularities being alſo:- blended, "with; the; unavoidable 
errors, to whi aſtronomical, obſeryations'muſt ba always: liable, as Well 
. 

ve often very perplex N ve attempted to ſolye 
Abænomena: and till means are dit whereby: e gan ſeparate: and 
diſtinguiſh the par wiculon part of cas Whale motion, att i oving io gach 
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reſpective eauſe; it ll be inipaiible 


ſervations is, chat We take; the ſooner we are enabled to diſeheer the 


inſtruments; we need not heſitate to aſcribe ſuch ap 
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e Appafent Noon 44 ome-of rbö ed Stars. 
| Mble,” to be well aſſtirod of the truth of 
any ſolution. Ver theſe reafons; We generally find that the more exact = 
the inſtruments are, chat we uſt, and the more regular the ſeries of obs 


cauſe of any new ph Fur when we can be well aſſured of the 
limits, wherein the errors of the obſervations ate contain dg; and have 
reduced them within as narrow hounds as poſſible, by the perfection of dur 
apparent changes, a3 
manifeſtly exceed thoſe limits, za ſome other cauſes. Upon theſe 20. 
counts it is incumbent upon the prafficel Aſtronomer, to fer out at firſt 
with the examination ofthe correctneſs of his inſtruments; and to be aſſured 
that they are ſufficiently exact for the uſe he intends to make of them: 
or at leaſt he ſhould know, within what limits their errors are _ 
4390 | 3-DSUNHGON ER 4 ST 49432 1 (£3443 \ FRO + 
This practice has, in an eminent manner, been lately -recommended 
by your Lordſhip's noble example; who having, out of a ular re- 
gard for the ſcience of Aſtronomy, erected an obſervatory, and furniſhed 
it with as complete an apparatus of inftruments, as our beſt artiſts could 
contrive; would not fully rely on their exactneſs, till their diviſions had 
undergone the ſtricteſt re- examination: whereby chey are probably nom 
render d as perfect in their kind, as any extant, or as human ſkill can at 
preſent produce. 8 > FR: 
The lovers of his ſcience in general, cannot but acknowledge their 
obligations to your Lordſhip on this account; but I find myſelf more 
particularly bound to do it; ſince, by means of your moſt accurate ob- 
tervations, I have been enabled to ſettle ſome printipal elements; which I 
could not at preſent otherwiſe have done, for want of an inſtrument at 
the Royal Obſervatory, proper for that purpoſe : for the arge mural qua- 
drant, which is there fixed to obſerve objects lying ſouthward of the ze- 
nith, however perfect an inſtrument it may be in ſelf, is not alone ſuf- 
ficient to determine, with proper exactneſs, either the latitude of the Ob- 
ſervatory, or the quantity of refraction correſponding” to 'different altitu- 
des: for it being too heavy to be conveniently removed; and the room 
wherein it is placed, being too ſmall to admit of it's being turned to the 
oppoſite ſide of the wall, whereon it now hangs ;-I-canniot, by achual ob- 
ſervations of the circumpolar ſtars, ſettle neceſſary points; and 
therefore have endeavoured to do it, by comparing my on with your 
Lordſhip's obſervations : and until this defect in the uppuratus belonging 
to the Royal Obſervatory be removed, we muſt be indebted to your Lord- 
ſhip, for the knowle ol it's true Gahigtiony 003017165 89117 01, 00 
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ways be agreeably entertained, with what can upp 
| dt 4 are "Exact" a 


A mind intent upon the purſuit of any kind of Khewleddge, will al 
— by 2 — prope 

means of attaining it i ſuch, te the practical A aa; 

well ebntriv d inſtruments; and/T reflect ich plenfue en the opportoni- 

ties I have enjoyed, of cultivating an acquaintance and friendſhip with 


. 71 [ 


the perſon, that, of all others, hase moſt contributed to 1 
os , | I » By | a 


975335191 
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Ar Apparent Motion in ſerie df che f Sur 


per, ben effectual to the advancement of Aſtronomy i it has prinei 
been owing to the advice and affiſtance given me by My Grorve Graham ; 
whoſe great ſkcill and judgtnent in mechanicks, joind with a complete 
and practical knowlenge of the uſes of aftronomical. inftruments; enable 
him to contrive and execute them in the moſt perfect manner. 
- The Gentlemen of the Nya! Aradem of Sciences, to whom we are fo 
highly obliged for their exact admeaſurement of the quantity of a de- 
gree under the arctic circle, have already given the world very con- 
vincingiproofs of his care and abillities in thoſe reſpects; and the par- 
ticular delineation, which they have lately publiſhed, of the ſeveral 
parts of the ſccror, which he made for them, hath now rendered it need- 
leſs, to enter upon any minute deſcription of mine at M anſted; both be- 
ing conſtructed upon the ſame principles, and differing in their compo- 
nent parts, chiefly on account of the different purpoſes, for which they 
were intended. rt 5e yd no, ect ads genf or io 

Ass mine was originally deſigned to take only the differences of the 
zenith diſtances of ſtars, in the various ſeaſons of the year, without 
any view of diſcovering their true 1 had no occaſion to know 
exactly, what point on the limb correſponded to the true zenith: 
and therefore no proviſion was made in my ſector, for the changing 


of it's ſituation for that purpoſe. Neither was it neceſſary that the di- 


viſions or points on the arc ſhould be ſet off, with the utmoſt accuracy, 


equidiſtant from each other; becauſe, when J obſerve any particular ſtar, 


the ſame ſpot or point being firſt biſected by the plumb- line, and then 
the ſcrew of the Micrometer turn'd until the ſtar appears upon the 
middle of the wire, that is fixed in the common focus of the glaſſes 
of the Teleſcope; I can thereby collect, how far the ſtar is from that 
given point at the time of obſervation: and afterwards, by comparing 
together the ſeveral obſervations that are made of it, I am able to diſco- 
ver what apparent change has happen d. The quantity of the viſible 
alteration, in the poſition of the ſtars, being expreſſed by revolu- 
tions and parts of a revolution, of the ſcrew of the Micrometer; I en- 
deavoured to determine, with great care, the true angle anſwering 
thereto: and after various trials, I thoroughly ſatisfied myſelf, both 


of the equality of the threads of the ſcrew, and of the preciſe number of 


ſeconds correſponding to them. © Or ee | 
But altho? theſe points could be ſettled with great certainty, I was ne- 
vertheleſs obliged to make one ſuppoſition; which perhaps to ſome per- 
ſons may ſeem of too great moment in the preſent inquiry, to be admit- 
ted without an evident proof from facts and experiments. For I ſuppoſe, 
that the line of collifnation'of my Teleſcope has invariably preſerved the 
Gme direction, with: reſpe&t to the diviſions upon the arc, during the 
whole, courſe of my obſervations, And indeed it was on account of the 
objections, which might have been raiſed againſt ſuch a poſtulate, that 


I thought it neceſſary, ta continue my ſeries of obſervations tor ſo many 
= | | years, 


Ai F 2 


„For I am ſenſible, that if my own endeavetits: habe; in any ref. 
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e Appatevt Motion in. ie Gf the fixed Stare. = 
years before i. publiſhed the con ufions, which T'ſhallar preſent ende 
vour to draw: from them. MS sees oft or lanfoRs.amd Duc 
Whoever compares the reſult of the ſeveral t rials, that have been made 
by the gentlemen of the Academy of Scientes, for determining the zenith 
point of their ſettor, ſince their return from the north; will, I preſſine, 
allow that mint is mot an unreaſonable or precarious»/ikppoſition oe ide 
evident, from their obſervations, that the line of oollimation of That in- 
ſtrument underwent no ſenſible change in it's direction, during the 
ſpace of more than a whole year; altho it was ſeveral times taken down 
and ſet up again in different and remote places; whereas mine hath al- 
ways remained ſuſpended in the ſame places. 

But beſides ſuch a ſtrong, argument for the probabillity of the truth 
of \my-/appoſition,"'T have the ſatisfaction of finding it aually: verified 
by the obſervations; themſelves; which plainly: prove, that at the end of 
the full period of the deviations which I am going to mention, the ſtars 
are found to have the ſame poſitions by the inſtrument, as they ought 
ro have, ſuppoſing the line of collimation to have continued unaltered 


— 


from the time when I firſt began to obſer e 


1 have already taken notice, in what manner this pbænomenon diſro- 
ver'd itſelf to me at the end of my firſt year's obſervations, viæ. Hy 
greater apparent change of declination in the ſtars near the equinoCtial 
colure, than could ariſe from a preceſſion of 50 in a year; the mean 
quantity now uſually allowed by Aſtronomers. But there appearing at 
the ſame time, an effect of a quite contrary nature, in ſome ſtars near 
the ſolſtitial colure, which ſeem'd to alter their declination /e/s than a preceſ- 
ſion of 50” required; I was thereby convinced, that all the phenomena, 
in the different ſtars, could not be accounted for, merely by ſuppoſing, 
that I had aſſumed a wrong quantity for the preceſſion of the equinoe® 
tial points. „ . echt DDD 0 139 

At firſt, I had a ſuſpicion, that ſome of theſe ſmall apparent alterations 
in the places of the ſtars, might poſſibly be | occaſioned by a change, in 
the materials, or in the poſition of the parts of my ſector: but, upon 
conſidering how firmly the arc, on which the diviſions or points are made, 
is faſtened to the plate, wherein the wire is fixed that lies in the focus 
of the object - glaſs; 1 ſaw no reaſon to apprehend, that any change could 
have happened in the poſition of that wire and thoſe points. The ſuſ- 
penſion therefore of the plummet being the moſt likely» canſe; from 
whence I conceived any uncertainty could ariſe; and the wire of which 
had been broken three or four: times in the farit;year of my obſerva · 
tions: I attempted to examine, whether part of the foremention'd ap- 
parent motions might not have been owing, to the different plumb - lines 
that had been made uſe of. In order ta determine this, I adjuſted a 
particular point of the arc tothe plumb-· line, ithſlall the ectneſs I 
could; and then taking off the old wire, I immediately hung on another, 
with which the ſame ſpot was again compared! „ r 


o 
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ern ů — 
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; A Apparent Motion"in ſome comrades 

pdle error could ariſe- from the uſe of different plurnb-lines; fince the 
various adjuſtments of the ſame point agtecd With each ottlet, wirhit 
leſs than ' half a ſecond. D om e enen 29H) SIOAW 21010 IU SU 
Eving chen, from ſuclsierials,, Nuffittent reich to Ont" cle 
pected deviations af the ſtars; Were not oWiflg cba 


of my inſtrument; after * * dhe SG 


hs abet- 
can” 


be led — the d exaietof eee eee 2 
2 _ refided/ chiefly at Manſtad, after friy'ſe&or” was erected there in 
r7 27, till che beginning of:Mayi 1542, when: removed from thence to 
Lhad, during myrnbode at M anſted, frequent oppbrtimities of 
repeating my obſervations; and ithereby aiſeovered"ſo-' wile "parciculats 
relating to theſe - that began“ to“ guefs what was the” Teal 
_canſe ofthe 1902 105202 p3tloqyo TOME 91957 2507 * IULDS A724 
It appeared from my ablirvtridacy that, during this interval of time, 
eme 6 of the ſtars near tha: ſolſtitiabeolure, had chenged their gdeclinations 
9 or 1200 leſs, than a preceſſion of 50” would" have produced; and, ar 
the ſame time, that, others neat the equinoctial colure, had AMetedd theirs 
about the ſame more; than a like preceſſion would aye occa- 
ſioned: the pole of the equaror ſeeming to have approached the 
ſtars, which come to the meridian with the ſun, aboit the vernal equi 
nox and the winter ſolſtice; and to have receded from thoſe,” which 
come to the meridian with the fun, about the autumnal equine and chr 
ſummer ſolſtice. N FLY tu en £112. 
When I. e theſe — and the Beute of the cnc. 
ing node of the moon's orbit, at the time when I firſt began my obſerva- 
tions; I ſuſpected, that the moon's action upon the equatorial parts of 
the earth might produce theſe effects: for, if the preceſſion of the equi 
nox be, according to Sir L Newton's principles, cauſed by the ons 
of the fun and moon upon thoſe parts; the plane of the moon's orbit 
being at one time, above ten degrees more inclined to the plane of the 
equator, than at another; it was reaſonable to conclude, that the of 
the whole annual preceſſion, which ariſes from her action, would in dif- 
ferent years be varied in it's quantity; whereas the plane of the beßpde, 
wherein the ſun appears, keeping always nearly the fame inclination to the 
equator ; that part of the preoeſſion, which is owing to the ſun's action, 
may be the ſame every year: and from hence it would follow, that, al- 


tho che mann annual preceffion,! proceeding from the joint ations of the 
tun and mdon, were 90% 


yet the apparem annual preceſſion might ſome- 
times exceed; . fall hort, of that mean quanti ity, accord- 
ing to the various ſiruations af the nodes of the moon's orbit. i ROAR 


In 1721 hen my; vas firſt ſet-up, the tnoort's. Sehdig 
node was hear che beginning of aries; and conſequently, her orbit was as 


much inclined to the equator, as it can at * time a and then the ap. 
parent 


* 


FA Appar Main n fuse, ue. 1 
nt. k preceſſion, was found, by my firſt year's: obſervations; % 
| jp than the mean: which proved, that. the ſtars na ee 
n al clus whoſe thy ab are moſt 7. affected by! 1 
ceſſion changed ve 2 than a preceſſion of go“ 
would. have cauſed. The ſueceeding. years obſervations r ved the = 
ting ; and in g or 4 years time the difference 
to leave no room to ſuſpect, that ir was owing do aay reden. 


8 of the inſtrument or obſerxations ei wm 

But ſome of the ſtars, hich © had obſerved, — near the fol- 
ſtitial colure, having appeared to move, during the ſame time, in a 
manner contrary to what they ought to prom done, by an :ihcreaſe 
in the preceſſion; and the deviations in them being as remarkable as 
in the others, I perceived that ſomething more, than a meer — 
in the quantity of the preceſſion, would be requiſite to ſolve this part 
of the phenomenon. Upon comparing my obſervations of ſtars near tha 
ſolſtitial colure, that were almoſt oppoſite to each other in right aſcen- 
ſion, I found, that they were equally affected by this cauſe; for whilſt 
ly draconis appeared to have moved — the ſmall ſtar, which ig 
the 35th Camelopardali Hevel, in the Britiſb catalogue, ſeem'd to have 
gone as much towards the ſouth: which ſhew'd, that this apparent mo- 
tion, in both thoſe ſtars, might proceed from a nutation in the earth's 
axis; whereas the compariſon of my obſervations of the ſame ſtars, 
formerly enabled me to draw a different concluſion, with reſpect to the 
cauſe of the annual aberrations ariſing from the motion of light. For 
the apparent alteration in draconis, trom that cauſe, being as great a- 
gain as in the other ſmall ſtar, proved, that that phenomenon did not 

oceed from a nutation of the earth's axis; ; as, on the contrary, this may. 

pon making the like compariſon between the obſervations of other ſtars; 
that lie nearly oppoſite in right aſcenſion, whatever their ſituations were 
with reſpect to the cardinal points of the equator, it appeared, that their 
change * declination was nearly equal, but contrary 3 1 och as a _ 
tation or motion of the earth's axis would effect. g: 

The moon's aſcending node being got back — the N of 
capricorn. in 1732, the ſtars near the equinoctial colure: appeared, about 
that time, to change their declinations no more, than a preceſſion of 30 
required; whilſt ſome of thoſe near the ſolſtitial colure altered cheirs above 
2 in a year leſs, than they ought. Soon after, I perceived the annual 

— declination of the former to be diminiſhed, ſo a8 0 become 
leſs than 30“ of preceſſion would cauſe; and it continued to diminiſn 
till 1736, when the moon's aſcending node was about the beginning of 
Libra, and her orbit had the leaſt — to the equator. But by this 
time, ſome of the ſtars near the. ſolſtitial cokure had altered their decli- 
nations 18” 4%, ſince * than they ought to have done from a pre- 
ceſſion of 300. For draconis, which in choſe g years ſhould v, gone 
about 87. more foutberly,' was obſerved in 2736650 appear 10“ — 
northerly chan it did in 1727. n ee 907 07 Dal niloni cc. 5 
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An Apparent nn eee bY: 
As this appearance i in Y ucbnbs 7 45 e of "— iel ir 
nion of the earth s axis to the plane f . d'as ſeveral. Ace -4 
nbmers have ſuppoſed” rh? Mellert Nalſt regularly : J 


phænumenon Aepentied upon ſack bee ee d. 100108 10 9x6, 
30 years; which is much faſter than any obſ6 befor : 2 „el 
Allo. I had reaſon therefore to think, ck 0 art TN ot ion, at 
the teaft; f not the whole; wis' 'owibg c the moon's action upon the 
vquatorlal parts of the earth; Which conctißed 150 Sht caule a'librato! 
motion ot the earth's axis. But a8 1 Was Unable 10 1 9 182 Vol 9 


yas obſervations, whether the axis would entirely recover "the f ſame po- | 


ſition, that it had in 1727. fotind it neceffüry 15 continue © my. obler- 
vations thro*# whole period'of the moctrs nodes; at che end of which 
I kaid'the"ſarisfaRtion to fee; that the ſtars retrirhieed into rhe fame poſitions 
again; as if there had deen no altetation ut al in the inclination of the 
earth's axis: which fully convinced me, that I had gueſſed rig gc 28 to 
the cauſe of the pbænomena. This circumſtante pr O Ves. likewiſe. | 
there be a gradual diminution of 3 qeity 15 5 it does 
not ariſe only from an n Rüden of the S axis, but 
rather from ſome change in the le ecliptic itſelf; becauſe the 
ars, at the end of the the "evi ode, a "appeared in the * 
plares, with reſpect to equator, as they ough ve done, if 
earth s axis had retained the fame W Ku A invariable Plane. ee 
During the eourſe of "uy obſervations, as Mr Marhin was 5 4 9 in 
conſidering the theory of gravity, and it's conſequences, with regard to 
the celeſtial tions; I acquainted him with the phenomena cb 1 I had 
obſerved: and at the fame time mentioned, whar I ſuſpected to be the 
cauſe of dun He ſoon after ſent me a table, containing the quantity 
of the annual pi n in the various poſitions of the moon's nodes, as 
alſo the cor ing nutations of the earth's axis; which was comput- 
ed upon the ſuppoſition, that the mean annual precefſion is 50% and 
that the whole is governed by the pole of the moon's orbit only: and 
therefore he imagined, that the emi in the table would be too lerge; 
as in fact they were found to be. But it appeared, that the changes 
which F had obſerved; both in the annual preceſſion and” BAY 
mbers 


2 ad as to increaſing and decreafing, with the n 
upon the 1 chat the pole Wl Lg 


1 a 
—_ urifig a period of the moon's nodes, "mbved Tound Ar 
e Aa *cirele; whoſe center was 240 2 5 win 
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Fig. 2. 


Whole e 5 Arber, 45 RAT from my obſervations of 
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PY Ap — en fie fixed. Stars, 


Such an an h bee pill count. for an abcelexation and. netardation of 
the, annual 8 ,. as allo 1 IT 2 Fu x ypc of the earth's axis: and if 
the diameter of, Foe lire. Grcle be. cd equal to 187; whigheis:2he 


wil racy he 9 . nomena in the ſeveral ſtars vhich I ohlervad, 
1 ve near] 21 Vit. 16. {4 1 fret e N V * nes 
Let P reſent Op MAN: place, of the pole of the equator, abour 


which | int, as a center, ſuppoſe, th e true pole to moye in the Circle 
"ABC B. whoſe diameter, 18-18". 1 4 5 E be the pole of the ecliptic, and 
E P be equal to the mean, diſtan ween the poles —— and 
ecliptic; and ſuppoſe the true: — 55 the equator to be at A, When the 
moon's aſcending, node is in the beginning of aries; and at B, When the 
node. gets back to capricorn. and.at C, When the ſame node is in fibre: 
at Which time 1 ole of the equatur being nearer the N. pole of 
E ecly Pr by th ole diameter. — the little circle AG equal to 18% 
Na 0 "of 755 Be will then be ſo much %% than it Was, 
Whet 105 e aſcending node was in aries, The point P is 2 
Yohh E. With an equal retrograde motion, .anſwerable; to the 
Wk 9 riſing from the joint actions of the ſun and moon: While 
A ede 90 01 Wc me ves 1 P, in the circumference ABC 
, Fit dene 1 9 e in a period of the moon's nodes, 
br f eighiteen ey yen months. . By this means, hen the moon 


Aſcendine WER in. ariet, and the true pole 150 equator at A, is mov - 
| ing fr o e N it vill approach th 15 ſtars, that Some; to the me- 


ridian with, the ſun A our... the. vernal equinox z0 and. recede from thoſe 
that come with the ſun 06A, the 13 equinox. faſter than the mein 
Pole # does. 80 that,. while. the moan's node goes back! from ariet co 
Capric, icorn, the apparent preceſſion will ſeem. ſo much greater than the 
man; as to caule the ſtars, that lie in the equinoctial »EQlure, - to have 
altered their RE „in about; 4 17 55 and, 8 months, more than 
the mean preceſſ jon 1 75 do: and in the ſame time, che N. pole of the 


equator will ſeem. to have approached the ſtars, that eme co the-meridi> 


an with the ſun at gur winter ſolſtice, about 9% and te have tecededb is 
much from thoſ, that come with the un. at ſummef-ſolſtice. nj 2 


Us, 5 ie 75 banomena before recited are in general comformable to thus 


9 IS, But to be.1 more Particular; let & be the place of a ſtars PS 
Ircle r declinati n r enting it's Aiſtance 
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— of the ecliptic : ſince, in theſe caſes, the true * of the equator 
is 


Re] 
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abs Noon d ſome mY Freed Sort. 
go. degrees before the rang ene hode;: it muſt be fo in all 
1 Delos n 2007 DMA Net 's 
When the true pole is at A; it will be at the fame diſtance from * 
ſtars that lie in the equinoctial colure, as the mean pole P is, for I neg. 
lect at preſent the caſe of ſuch ſtars as are very near the pole of the equa- 

tor; and as the true pole recedes back from A towards B, it will approach 


the: ſtars; that lie in that part of the colure repreſented by PV; and 


recede from thoſe, that lie in P; not indeed with an equable motion; 
but in the ratio of the fine of the diſtance of che moon's node from the 
of.aries.” For if the node be ſu ppoſed to have gone backwards 

from aries 309, or to the beginning of piſces ; the point, which repre- 
ſents the place of the true pole, will in the mean time, have moved in 
the little circle, thro' an are, as AO; of $02 likewiſe: and would there- 
fore in effect have approached the ſtars that lie in the equinoctial colure 
P, and have receded from thoſe that lie in D, 4/1; which is the 
ſine. of 30? to the radius AP. For if a perpendicular fall from O upon 
PA, it may be conceived as part of a great cirele, paſſing thro! the true 
pole and any ſtar lying 1 in the equinoctial colure. Now the ſame pro- 
2 that holds in theſe ſtars, will obtain likewiſe in all others; and 

om hence we may collect a general rule, for finding how much nearer 
or farther, any particular ſtar is, to or * the Mean Pole, in any 81— 
ven poſition of the moon's nodeG. | 

2 or, if from the R. aſcenſion of the flat, de ura the di karre of the 
7001's aſcending i node from aries, then the radius will be to the fine of the 
remainder, as qi, is to the number of ſeconds, that the Aar is nearer to, or 
farther from the true, than the mean'pole. When that remainder is Jeſs 
than 180, the ſtar is nearer to the true, than to the mean n and 
the contrary, when it is greater than 180. 

This motion of the true pole, about the mean at P, will alſo produce 
a change in the R. aſcenſions of the ſtars, and in the places of the equi- 
noctial points; as well as in the obliquity of the ecliptic: and the quan- 
tity of the equations, in either of theſe caſes, may be eaſily computed 
for any given poſition of the moon's nodes. But as it may be needleſs, 
to dwell longer on the explication of the hypotheſis; I ſhall now pro- 
ceed to ſhew it's correſpondeney with the pbænomena, relating to the 
alterations of the polar diſtances of ſome of the ſtars which I have ob- 


ſerved: by laying before your Lordſhip the obſervations themſelves, to- 


gether with the computations that are — in order to en I right 
judgment about the cauſe of theſe ap ora ct 5 wo] 

I have endeavoured-to find the ecact quantity of the mean gem 
of the equinoctial points, oy comparing my on obſervations made at 
Greenwich, with thoſe of cho Brahe and others, which I judged to be 
moſt proper for that purpoſe. But as many of the ſtars, which I com- 
pared, gave a different quantity; I ſhall aſſume the mean reſult; which 
gives a preceſſion of one degree in ſeventy- one years and an half: this 
agreeing very well likewiſe with my ruin that were taken at 
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An Apparent Motion in ſome of the fixed Stars. "FF 
Wanktd." The numbers in the following tables, which expreſs: the change 
of declination in each ſtar, are computed upon the ſuppoſition, that they 
mean obliquity of the eclip Gag org 7 12 it continued 
the fame, during the whole courſe of my obſervations. And as the 
moon's aſcending node was in the beginning of aries about Mareb a th 
1727, I have 2 place of each ſtar to that time; by allowing 
the proper change of declination from that day, to the. day of cach e. 
ſpective obſervation. | 

It being alſo neceſſary to make an allowance. for alen af 
light; I have again examined my obſervations, that were moſt proper ta 
determine: the — axis xg the ellipſis, which each ſtar ſeems: to 
deſcribe; and have found it to be neareſt to 40%; which — Ethere- 
fore make uſe of in the following computations.” - 

The diviſions or points upon the limb of my ſector are placed a | 
minutes of a degree from each other; and are numbered fo, as to ſhew. 
the polar diſtances nearly; the true Polar diſtance exceeding that, which 
is ſneyn by the inſtrument, about 1. 33/ When I fiſt began to ob- 
ſerve, I generally made uſe of that point on the limb, which was neareſt; 
to the. ſtar's 0 44 diſtance, without regarding whether it was more nor- 
therly, or more ſoutherly than the ſtar: but as it ſometimes happened, 
that the original point, gooey which I: at- firſt compared the ftar, be 
came, in proceſs of time, pretty remote irom it; I * brought 
the plummet to another point, that was nearer to it; and carefully ex- 
amined, what number of revolutions of the ſcrew- of the Micrometer, 
Sc. correſponded to the diſtance between the different points, that I had: 
made uſe of: by which means I was able to reduce all the obſervations. 
of the ſame ſtar to the ſame point, without luppoſing the ſeveral diviſions 
to be accurately 5 aſunder. 

I have expreſſed the diſtance of each ſtar- from the point of the arc, 
with which it was compared, in ſeconds of a degree and tenth ports of a 
ſecond, exactly as it was collected from the obſervations; altho* I am 
ſenſible, that the obſervations themſelves are liable to an error of more 
than'a 0. ſecond; becauſe I meet with ſome, that have been made 
within two or three day s of each other, that differ 2% even when they? 

are not marked as defeive in any reſpect.” 

It would be too tedious; to ſet don the whole ks < the obſer 

. vations that I have made; and therefore E. ſhall give only enough of 
them, to ſhew their correſpondency with the forementioned 
in the ſeveral years, wherein any were made: of che ſtars here recited. 
When ſeveral obſervations have been taken of the ſame ſtar; within a few 
days of -cach other; I have either ſet down the mean reſult, or bat 
obſervation which beſt agreed with it. I have likewiſe commonly 
choſen thoſe, that were made near the ſame ſeaſon of the year, in ſuck 
ſtars as gave me the opportunity of making that choice; particularly; 
in y draconis, which was generally obſerved about the end of Auguſt or 
the ene of Seprember x that being the uſual: time, when I e 47 
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as eden Menon i Vp titan. 
3p mantel on >. reg nes hey and44lfo forhe of the ſtars in the 
grtut Bear. | But whe weather proving cloudy at chat ſeaſon in 1744, 

e my making i ſingle lervation, either of / dratormis; or any 
Ber her ſtar, While 1 ld there 5 which is the cauſe of one er in a ſeries 
of 20 ſucceeding years, wherein chat particular ſtar had been obſerved. 
Such ſtars, as were tori not vilible in the day- time, towards the begin- 
ning of September, or came at ſuch hours in the night, as would have in- 
commoded the family of the houſe wherein the inſtrument is fixed, were 
but ſeldom obſerved, after I went to reſide at Oxford: which is the rea- 
ſon, why the ſeries of obſervations of tbeſe is ſorimpertect, as ſometimes 
to leave a chaſm for ſeveral years together. But notwithſtanding this, 
I doubt not,. but upon the whole they will be found ſufficient, to atisfy 
your Lordſhip of The general correſpondency between the hypotheſis and 
the phenomena, in the ſeveral | ſtars ; however different their ſtruations 
are, with reſpect to the cardinal points of the equator: ht 

As I made more obſeryations of y draconis than of any other ſtar ; a 
it being likewiſe very near the zenith of Manſted; I will begin with the 
recital Rf ſome. of them. The point upon the limb, with which this 
ſtar was compared, was 38 0. 45 from "EN pole of the equator, ac- 
cording to the numbers of the — of my ſector. The firſt column, in 
the following table, ſhews the year and the day of the month, when the 
obſervations were made; the next gives the number of /econds, that the 
ſtar was found to be S. of 389, 257: the third contains the alterations of 
the polar diſtance, which the mean preceſſion, at the rate of one degree 
in 71 4 years, would cauſe in this ſtar, from March 24th 1727, to the 
day on which the obſervation was taken: the fourth ſhews the aberra- 
tions of light: the fifth, the equations ariſing from the *forementioned 
hypotheſis : and the ſixth gives the mean diſtance of the ſtar from the 
point with which it was compared, found, by collecting the ſeveral num- 
bers, according to their ſigns,” in the zd, 4th, and 5th columns, and 
applying them to the obſerved diſtances contain'd in the ſecond.” 

If the obſervations had been perfectly exact, and the ſeveral equations 
of their due quantity; then all the numbers in the laſt column would 
have been equal; but ſince they differ a little from one another; if the 
mean of all be taken, and the extremes are compared with it, we ſhall 
find no greater difference, than what may be fuppofed to ariſe from the 
uncertainty of the obſervations" themſelves; it no where amounting to 
more than 172. The hypothefis therefore ſeems; in this ftar, to agree 
extremely well with the obſervations here ſet down; but as'T hat? made 
above 300 of it; I took the trouble of coin wg each of them with 
the hypotheſis: and altho” it might have expected, that, in fo 
large a number, ſome great errors would Aye occurred; yet there 
are very few, only 11, that differ from che mean of theſe ſo übel as 2%; 
and not one that differs ſo much as 37. This ſutpriſing agreemem, 
therefore, in ſo lang a ſeries of obſervations, taken in all the various 
ſeaſons of the a as well as in yl different poſitfons of the Ka oh 
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nodes, ſeems to be a ſufficient proof of the truth, both of this hypotheſis, 
and alſo of that which I formerly advanced, relating to the aberrationg' 


of light; ſince the polar diſtance in this ſtar may differ, in certain cir- 
cumſtances, almoſt a minute, viz. 56% +, if the corrections reſulting 
from both theſe hypotheſes are neglected; whereas, when thoſe equa 
tions are rightly applied, the mean place of the ſtar comes out the lame; 
as nearly, as can be. reaſonably expected. ft. 


+ T$South of | Preceſ- | Aberra-. | Nuta- | Mean 
y Draconis | * ſion. tion. tion. Diſt. 

8 d r r 10 
1727 September 3 70.5 — 0.4 [+ 19.2 FE 8.9 | 804] +. 

1728 March 18|108.7 — 0.8 |—- 19.0 — $8.6 80.3 

September 6 70. 2 — 1.2 [+ 19.3 — 8.1 80. 

1729 March 6108.3 . 1.6 |— 19.3 |— 7.4 | 80.0 Þ 

| September 8| 69.4 |— 2.1 19.3 |— 6.4 | 80.2 

1730 September 8 680 [|— 29|+ 19.3]— 3.9 1 

1731 September 8 66.0 [|— 3.8 19.3 — 1.0 i 

1732 September 6| 64.3 [|— 4.64 19.3 ＋ 2.0 
(1733 Auguſt 29 60.8 |— 5.4 L 19.0 4.8 

1734 Auguſt 11 62.3 |— 6.2 169 6.9 

11735 September 100 60.0 |— 7.1 19.3 7.9 | | 

1736 September 9] 59.3 |— 8$8.0]|+ 19-3]+ 9.0 | 

1737 September 6] 60.8 |— 88 [+ 19.31+ 8.5 

1738 September 13] 62.0 |— 9g.6|+ 19.3 |+ 7.0 

1739 September 2| 66.6 — 10.5 |+ 19.2 ＋ 47 

11740 September 5| 708 [— 11.3 ＋ 19.3 |+ 1.9 
11741 September 2 75.4 [— 12.1[＋ 19.2 |— 1.1 

1742 September 5| 76.7 |— 12.9 |+ 19.3 — 4 5 
11743 September 2| 81.6 [|— 13.7 [+ 19.17[— 64 | * 

1745 September 3] 86.3 [— 15.4 |+ 19.2 — 8.9 « 
1746 September 17] 86.5 [|— 16.2 |+ 19.2 |— 8.7 

[1747 September 2] 86.1. |— 17.0 [＋ 19.2 — 7.6 
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1 made about 250 obſervations of g draconis ; which I find correſpond 
as well with the hypotheſis, as thoſe of yz but ſince the poſitions of 
both theſe ſtars, in reſpect to the ſolſtitial colure, differ but little from 
each other; it will be needleſs to ſet down the obſervations of 8G. I 
ſhall therefore proceed to lay before your Lordſhip, ſome obſervations 
of a ſmall ſtar, that is almoſt oppoſite to draconis in R. aſcenſion, he- 
ing the 35th Camelopardali Hevel. in the Britiſh catalogue. Mr Ham- 
feed, indeed, has not given the R. aſcenſion of this ſtar; but that being 
neceſſary to be known, in order to compute the change of it's declina- 
tion ariſing from the preceſſion of the equinox; I compared the time of 
it's tranſit over the meridian, with that of ſome. other ſtars de 
4 : - | | [#4 
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een Motion\in/onieof the fund, Stare, — 
ſame parallel; whereby found, that it's R. aſcenſion was 859. 54. + 


at the beginning: of the year 1737. Nom 502-03 bavoreny from ns bis 
+ This ſmall ſtar was compared with the ſame point. of the limb of 


* 


my ſector, as y draconis y-and the ſecond column, in the following table, 
ſhews how many ſeconds it was found to be S. of that point, at the 
time of each reſpective obſervation. The other columns contain, as in 
the foregoing table, the equations that ate neceſſary to find, what it's 
mean diſtance from the fame point would have been on Aarch ayth 
172% which is exhibired in the laſt column. The whole number of 
my obſervations of this ſtar did not much exceed 40; the greateſt 
part of which were made before 1 7393 in ſome of the following years 
none were taken; and only a ſingle one in any other, except in 
1739. However, their correſpondency ſeems ſufficient: to evince the 
truth of the hypotheſis : for if the mean of theſe, contain'd in the ta- 
ble, be taken, not one, among the reſt of the obſervations, will differ 
from it more than 27. 1 | | 
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35th Camelopa | - : 8j OE 
35 as 5 re Þo. 1. lion. *' | tion. {Natation. | Diſt. 
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| F 36 H e 
1727 October 20] 73.6 
1728 January __ 12 60. 
March 1| $7.8 
September 26 75. 
1729 February 26 56.4 e 2.8 
1730 March 3 57.8 | 44 |. 
1731, February | 5 590 1 5.664 
1733 January -- 31 64.1 [ 8.7, 


| origins n I 3 
1738 December 300 618 17.2 l 
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1739 February | 4] 56.9 | 17.3 
_ [1740 January 200 56.0 | 18:6 | 
1747 February 27] 32 3 28.5 
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The obſervations of the foregoing: ſtars are the moſt proper, to prove . 
the change of the inclination of the earth's axis to the plane of the eclip- 
tic; thoſe which follow will ſnew in what manner the ſtars, that lie 


near the equinoctial colure, are affected, as well as others, that are 


differently ſituated, with reſpect to the cardinal points of the equator. 
Some of theſe ſtars are indeed more remote from the zenith, than 1 
would have choſen, if there had been others, of equal luſtre, in more 
proper poſitions ;' becauſe: experience has long ſmce taught: me, that 
the obſervations” of fuch ſtars, as lie near the zenith, dd generally a- 
gree beſt with one another, and are therefore the. ſitteſt to -prove the 
truth of any hypotheſis. I ſhall. begin with thoſe near the vernal 
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5 and at firſt was found to be more ſoutherly, but aſterwards became 
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A Apparent Motion in ſome of the: feed Stars. 
2 *« Ca/lopts was compared with the point marked 4. 9811 
or tharly dum hr weint, us in- chöé fallowing tables abe laſt susi of 
which ſhews it's mean diſtance &. of that point aon Merch ap. 17 
The obſervation of Dec. 23, 1738, differs 3“ from the maan of the others; 
as does alſo another, that was taken g after this a neither of which 
altho' they give the mean place of the ſtar near 27 mare 


any other, in a ſeries of above 100; all of which cotreſpond, with the 
inan af theſe here recited, within leſs than 2; excepting #tvo, that give 
the ſtars mean diſtance almoſt 37 more ſoutherly ; but: 


laſt mentioned 
are marked as dubious; and indeed they appear to have been bad, by 
comparing them with ſeveral others, that were made near the. ſame time, 
from which they differ almoſt 2. 
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South of | Preceſ- | Aberra- | Nuta- | Mean 
a Caſſiopeæ. | 9.1 + wot tion. tion. Diſt. 
Took ook FS ne F 
"IT a0 734 N M4 $54 ger ron bs ons] 
1727 September 9 55.0 |+ 9g,o|+ | 
11728 September 17 30.8 294 
1729 Jene 8 357 43.8 — 
December 3] N. 94 - 53;5|+ 16.5 
— — — — 
1730 June” 11 8. 138 64,0 — 162 
December 9 N. 308 73.8 [+ 16.34 
1732 January, 8 N. 492 95˙4 129 
1733 January. 21 4.8 116.0 [+ 190 


1734 June © 13 62.8 143.8 — 
cember 11] 105 4 153.7 |+ 16.2 

11738 December 233 AP 234.0 | F. 15.2, 

1740 June 2] 169.1 |. 262.8 — 

1747 February 27], 332.3 397.0 |+ 0.2 
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Altho' I have taken no obſervation of + Perſei ſince Fan. 22, 1740; 
yet, as this ſtar is very near the zenith, and à fufficient number were 
made about the times when the equation, reſulting from the hypotheſis, 
was at it's maximum; I judged it proper to inſert, ſome of them in the 
next table; the laſt calumn of which ſhews, how much the ſtar's mean 
diſtance was S. of 38. 200. on March 27, 1727. Among near 60 ob- 
ſervations I meet with 2 only, that differ from the mean of theſe ſo much 
a8 2“; and thoſe differ almoſt as much from the mean of others, that 
were talcen near the fame time: ſo that the hypotheſis, ſeems to corre- 
d, in general, with the obſervations of this ſtar. as well; as with ei- 
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Fl the laſt, recited pus he iMag it | ond 7. ack SIGs = ot 
add. thoſe of a Perſei, which is farther-from-the zenith; but however, as 
this ſtar lies very, nearly at an equal diſtance from the and 
ſolſtitial colures, and the ſeries of obſervations of it is ſomewhat more 
complete, than that of . Perſei 1 ſhall inſert one at leaſt, for each year 
wherein it has been obſerved; whereby it may appear, that the hypothe 
ſis ſolves the phenomena of ſtars in this ſituation, as as in others: 
for if a mean be taken of the numbers in the laſt column of the follow - 
ing table, which expreſſes the mean diſtance of the ſtar S. of 419. g. on 
March 27, 1727, it will agree within 2 with Wege one ar Bo obſervas 
tions, that her been wen ot this has... 
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21 TFSouth 7 JT | Aberra« | Nuta- | Mean! 
TU BL 8 ee on. tion. Þ oh. d D 
er e ee 
1727 ee 29 79.4 [K 10:5 Us 11:4 + 79 109.2 : 
1728 April MA 2 + 
3} 
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1729 December | 3f 534 R372 « Ye | 90 109. LP 


1731 January - 3f 38.6 52.3] 11.4} 7.8 0. 
1732 January 8] 268] 66.2 ＋ 11.4 |+ $5.9} 110.3 

1734 July 1118. 21.3 101.0 — 11.4 [— 1.1 109.8 
1738 December 24|N. 56.3 162.6 |+ 11.2 | 9.0 | 108.5 | 
1740 January 21 71.8 177.4 10.9 |— 8.2 | 108.3 
|1747 February 1 182.51 275.4 6.6 [+ 8.5 108.0 


Having already given ex e ken of ſtars, ing near both the ſolſtices 
and the vernal equinox; I ſhall now add the obſervations of one, that is 
not fax from the autumnal equinox, viz. n urſæ majoris, the brighteſt 
ſtar in that part of the heavens, which approaches the zenith of Wanſted 
within a degree; and which, by reaſon of ir it's luſtre and poſition, gave 
me 
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An Apparent Motion in ſame 'of the fu, Stare. 5 


me the opportunity of making my ſeries of obſervations of it, more 


complete Mar ers” This ffar was compared with the point 
marked 399. 1 an 2 in the following table; wherein 
your Lordſhip will ſee, that the obſervations of the years 1740 and 
1741 give © polar diſtances 5 greater, than the mean of the other 


years. | Had: there been * a ſingle obſervatiom taken in either of 
thoſe years, part of this apparent difference might have been ſuppoſed to 
ariſe from theit uncertainty; but as thete were 8 obſervations. — 5 with- 
in a week, either before or after 174 „which agree well with 
each other; and three were made wi n. 20 days in Sept. 1741, which 
likewiſe correſponded with each other; I am inclined to think, that the 
*foremention'd! differences muſt be ow-ing to ſomething elſe, beſides the 
error of the obſervations. This Pæneinenon therefore may deſerve the 
conſideration of thoſe gentlemen, who have employed their time in 
making computations relating to the quantity of the effects, which the 
power of gravity may, on various occaſions, produce. For J ſuſpect, 
that the poſition of the moon's apogee, as well as of her nodes, has ſome 
relation to the apparent motions of the ſtars that I am now ſpeaking of. 
My ſeries of obſervations of ſeveral ſtars abound; of late years, with 
ſo many and long interruptions ; that I cannot pretend to determine this 
point; but probably the differences before taken notice of in the obſerva- 
tions of 4 Caſſiopeæ, and ſome others that I have found likewiſe among 
the obſervations of other ſtars, that are not here recited, ' may be owing 
to ſuch a cauſe; which, althoꝰ it ſhould not have any large ſhare of in- 
fluence, may yet, in certain circumſtances, diſcover a defect in a hypo- 
theſis, that pays no regard at all to it. But whether theſe differences 
do ariſe from the cauſe already hinted at; or whether they proceed from 
any defect of the hypotheſis itſelf. in any other reſpect; it will not be 
very material in point of practice; ſince that hypotheſis, as it was be- 
fore laid down, appears to be ſufficient to ſolve all the phenomena, to 
as great a degree of exactneſs, as we can in general hope or expect to 
make obſervations. For if I take the mean of all the numbers in the laſt 
column of the following table for n urſæ majoris, and compare it with 
any one of 164 obſervations that were taken of it, the difference will 
not ee a2 £0 | | A 


-# Apparent: Motich iz fame of hr fixed Stars, 
| on —PR_ To mom. "pd p oed of "Precef- | Aberta” Aberva. OF! Y 22 
: | | „ Urſa Maj ori | oF 5 ion. | tion. 22 ti 
r ᷣͤ 
53 1727 October 13525 — 10.2 + 1.0 f | 
5 11728 January 24 176.4 15.2 — 17:6] A 
; 1 Joly 17 1508 | 23.9 [T 17.8 
3 . -. .---- | |----- Oftober | --444-170.6--f 28.2 1+! 2.6 . 
5 | 0 0 — — — : a 
= | | 1729 January 16] 196.6 || (33.1 [— 17.8] 7. 9 | 
i iini + S076 44 +{ 19.87 <4 7 
3 {41730 July 19] 189.6 } 60.6 |+ 17.8]. WT = 
= 2 December 28 232.4 | 68.7 — 16.7, rf 
5 _ | | 773+ September 18] 218.4" [31.97 94] 8.4 [137.2 | 
5 11732 January 10 250.7 [387.7 72] 8.0 | 137.3 | 
3 [pri 13 238.7 [92.3 — 08] 77 137.9 
= [734 Joly. i. J. 133-3 [+ 17:6 ]—-2.3 | 137.7 4 
4 | 1735 September 10].280.8 | 154.6 T 11.4] T 1.2 138.8 
1736 September 8 294.7 172.8 11.6 4.1 | 137.6 
| 1737 July . 3Þ 303-0'-] 187.8] 17.2] 6.1 | 138.5 
[4785 June _ _. . 20 Liang ; 
1739 April 25] 348.0 [ 220.8 2.5 8.8 138.5 
1740 une 3 360.3 [ 241.1 12.8 8.9 140.9 
1741 September 23 390.9 | 2656.0] . 7.9] +.7.4 | 141-2 
1 1745 "September 5 456.7 | 337-1] 12.4] 3.3 | 138.7 | 
7 1746 September 20 492.0 } 356.2 8.8 5.9 | 138.7 
| { 1747. September 2 $07-3 — 238 13.2 7.8 22. 


You may perceive, by inſpecting the tables which contain the obſer— 
vations of « Caſſiopeæ and n «urſe majoris; that the greateſt differences that 
occur therein may be diminiſhed, Wes the true pole of the equa- 
tor to move round the point P, in an elligſis, inſtead of a circle. For if 
the tranſverſe axis, lying in the direction C, be 187, and the conjugate, 
as DB, be about 16% the equations, reſulting from ſuch an hypotheſis, 
will make the numbers in the laſt columns agree with each other, nearer 
than as they now ſtand. But ſince this would not entirely remove 
the inequalities, in all the poſitions of the moon's nodes; I ſhall refer 
the more accurate determination of the locus of the true pole to theory; 
and at preſent only give the equations for the preceſſion of the equinoc- 
tial points, and the obliquity of the ecliptic, as alſo the real quantity 
of the annual preceſſion, to every ʒth degree of the place of the moon's 
aſcending node, in the following tables; juſt as they reſult from the 
hypotheſis, as at firſt laid down; it appearing, from what has alread 
been remark'd, that theſe will be ſufficiently exact for practice in 
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from the theory of gravity, upon ſuppoſicion that the equatorial is to 
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Abwehr rden u elke Ruß bborn 
„ I appithend, chat the Obſervatieng uheady ſet dewn will de del 
ſuſñicienti ta prove in h urch of the hy before advance. 
ed? 11 ſhall nt wouble your Lordſhip with! the retital of mere, that 1 
made of iſtirlying at prexer diſtances from the zenith; thoſe not being 
ſo proper, forthe reaſon before- mentioned, to eſtabliſh the point that 
had chiefly in view. But as it may perhaps be of ſome uſe to future 
Aſtronomers, to know what Were the nenn Aiferenbes of deelination, at a 
givery times between ſome ſtars, chat lie nearly oppoſite to one another in 
right aſcenflon and not far frem either of the Colures ; I ſhall ſer down 
the reſult off the compariſon of a few; that differ ſo little in declination; 
hat I cou determine the quantity or r. difference with Evie: cer- 
tain 7 Tot 50 vum IS myghuyy = 1 115 ai b 6 
gd mean of 64 obſervations] that wer dd of cause, before 
this end. of 17285 I collect after allowing for the preceſſion,” aberration . 
and nutation as in the fofegoing tables; that the mean aiftance” of this 
(tir was 68% % S. of 34% 35%; on March #7, 1927: By à Hke compa- 
riſon of 10 obſervariatisy taken of y urſ# forts during the ſame in- 
terval of time, I find this ſtar was, at the ſame-timel 29:68. of 365 
45%. I carefully meaſured, with the ſkrew of the micrometer, the di- 
ſtance between the points,” with which theſe ſtars” were compared; and 
found them 4d be 9, 39“ from each other, or one ſecond leſs than they 
ought to have been. Hence it follows, that the mean difference of de- 
clination between theſe two ſtars, was 10% 28 i, on March 27. 
20. 918590 : 11 Ati Saf 1 7 I ae Sam, HIM 0! 
By che wan of 6. 5 obſervations; that were thier of g Caſſiupez; before 
the end of che“ year 1728, this' ſtar was 288 N. of 329-20, on the 
27th day of March 1727 and by the mean of g obſervatichs, e ur fe 
majoris was 8576 S. of 32. 300 at che ſame time. The diſtance bet 
tween theſe points was found to be 97. 59/3; from whefce it follows, 
that the mean difference of declination berween theſe wo ſtars Was 1 6d 
52.7 on March 27, 1929: | Otter Li 
Buy the nean of 100 obſervations, biken before the ea f the year 
1728, the mean diſtance of draconis was 79.8 S. of 389. 25” on 
March 27, 1727; and by the mean of 35 ebſefvations, the 35th came- 
lopard. Heævel. was S. of 3 bor 760.4.” So that the mean > » 
dice of ? dratonis was only 


1727. | 
The a of his es diſtances of ohh "Pp as Nn * . 
may be preſumed, both on count of the radius of the inſtrument and 
the number of obſervations to be very exactly determined, to the time 


when the moon's aſcend node was at the beginning of Aries; and if 

a like compariſon be hereafter made, of obſervations taken of the ſame 

n near the ſame 2 of the moon's nodes; future Aſtronomers 
| H - | may | 
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. Appatent Motion in ſome e * 
may be enabled, to ſettle the quantity of che mean preceſſion 
* 1" x ſo far as it affe&ts the lax nur Bags pre ſtars, -with great cer- 
rainty;: and they may- likewiſe diſcover, by means of the ſtars, near the, I 
folſtirial colure, from what cauſe the apparent change in the obliquity of E 
the ecliptic really proceeds, if the mean obliquity be found e 1 
adyally, 3 l fo cr yam J 28 01 n vio Bod 1 
851 he *. 2ntioned, points indeed can be ſettled only on the ſuppoſi- 
tion, that the angular diſtances of theſe ſtats do continue always the 
fame, or that they have no real motion in themſelves; but are at reſt in 
abſolute ſpace. A ſuppoſition, which though uſually made by Aſtrono- 
mers, nevertheleſs ſeems to be founded on too uncertain prineiples, to 
be admitted in all caſes. For if a judgment may be formed, with re- 
gard to this matter, from the reſult of the compariſon of our beſt mo- 
dern obſervations, with ſuch as were: formerly made with any tolerable 
degree of exactneſs; there appears to have been a real change in the po- 
ſition of ſome of the fixed ſtars, with reſpect to each other; and ſuch, 
as ſeems independent of any motion in our on ſyſtem, and can only be 
referred to ſome motion in the ſtars. themſelves. AHrdturus affords a 
{trong proof of this: for if it's preſent. declination. be compared with 
it's place, as determined either by Tycho ot, Flamſteed; the difference will 
be found to be much greater, than what can be ſuſpected to ariſe from 
the uncertainty of their obſervations. ' . „ ed aver 6.915996 
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| It is reaſonable to expect, that other inſtances of the like kind muſt 
4 alſo occur among the great number of the viſible ſtars: becauſe their re: 
4 lative politions may be altered by various means. For if our own folar 


ſyſtem be conceived to change it's place, with reſpect to abſolute ſpace; 
this might, in proceſs of time, occaſion an apparent change in the an- 
ular diſtances of the fixed ſtars; and in fuch a caſe, the places of the 
neareſt ſtars being more affected, than of thoſe that are very remote; 
their relative poſitions might ſeem to alter; tho? the ſtars themſelves 
were really immoveable. And on the other hand, if our own ſyſtem be 
at reſt, and any of the ſtars really in motion, this might likewiſe vary 
their apparent poſitions; and the more ſo, the nearer they are to us, or 
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A the ſwitter their motions are, or the more proper the direction of the 
9 motion is, to be rendered perceptible by us. Since then the relative 
= places of the ſtars may be changed from ſuch. a variety of cauſes, conſi- 
74 dering that amazing diſtance at which it is certain: ſome of them are 
= placed, it may require the obſervations of many ages, to determine the 
9 laws of the apparent changes, even of a ſingle ſtar ; much more difficult 
bw 5 ona mult it be, to ſettle the laws relating to all the moſt remarka- 
14 ö ble ſtars. 1 e 1-3-7554 


When the cauſes, which affect the places of all the ſtars in general are 
T4 | known; ſuch as the preceſſion, aberration, and nutation 3 it may be of 
xz ſingular uſe, to examine nicely the relative. ſituations of particular ſtars: 
9 and eſpecially of thoſe of the greateſt luſtre, which, it may be preſumed 
lie neareſt to us, and may therefore be ſubject to more ſenſible changes: 


either 


4 


Dtolinotians of fame Southern: Stars of the I, and ad Magnitudeci 63 
| either from their own. motion, or from that of our ſyſtem. And if at 
the ſame time that the brighter ſtars ate compared with each other, we > © 
likewiſe determine the relative poſitions of ſome of the ſinallſt that a 1 
pear near them, hoſe can be aſcertained with ſufficient exactneſss 

we ma be able to judge to what cauſe. the change, if any be 
obſervable, is wing. The uncertainty that we are at preſent under. 
vith reſpect to the degree of accuracy wherewith former Aſtronomers 
could obſerve, makes us unable to determine ſeveral things, relating to 

the ſubject that I am now ſpeaking of: but the improvements, which 
have of late years been made in the methods of taking the places of the 
heavenly bodies, are fo great, that a few years may hereafter be ſuffici- 

ent, to ſettle ſome points; which cannot now be- ſettled, by comparing 
even the earlieſt obſervations with thoſe of the preſent age. 
It were to be wiſhed therefore, that ſuch perſons as are provided with 0 
proper inſtruments, would attempt to determine, with great care, the 

preſent relative poſitions of ſeveral of the principal ſtars, in various 

parts of the heavens; eſpecially of thoſe, that are leaſt affected by re- 
fraction: hat Cauſe having many times ſo uncertain an influence on the 

places of objects, that are very remote from the zenith; that wherever 

It is concerned, the concluſions, deduced from obſervations that are 

much affected by it, will always remain doubtful, and too precarious, in 

many caſes, to be relied upon. e . 

The advantages, ariſing from different perſons attempting to ſettle the 

ſame points of Aſtronomy near the ſame time, are ſa much the greater; 

as a concurrence in the reſult, would remove all ſuſpicion of incorrect- 

neſa in the inſtruments made uſe of. For which reaſon, I eſteem the 
curious apparatus at Sbirburn Caſtle, and the obſervations there taken, 

as a moſt valuable criterion, whereby I may judge of the accuracy of 

thoſe, that are made at the Royal Obſervatory: and as a lover of ſcience 
cannot but wiſh, that our nation abounded with more frequent ex- 
amples, of perſons of like rank and ability with your Lordſhip, equally 
deſirous of promoting This, as well as every other branch of natural 
knowledge, that tends to the honour and benefit of our country. 

| Greenwich, Dec. 31, 1747. ASC =} 


II. Theſe declinations are taken from various obſervations, made with Dec/inationr 
a quadrant of 3 feet, in June 1737, 1738, &c. at Quito in America, in / ſeme Sou. 
00 13:16” S. Lat. in a place 117 more to the S. and the place of obſer- 2 
vation of the ſolſtices, Dec. 1736 and June 1737, the latitude of whick Ahn in 
I had already determined in my diſcourſe concerning the diſtance of the June 1738, 
tropicks. In calculating theſe declinations, I made uſe: of M. Bouguer's with the me- 


"= ing the time a# 


table of refractions for the height of Quita, inſerted in the Memorres de . , I 


- fea in the 


F Acad. 1738. 5 
| 4% 766 þ Ba 46. £xrrroat od bs 2h ns £318 -& aight, by the 
In the ſhip Argo. a Canopus, a ſtar of the 1ſt magnitude, and. 2% of the, 
the greateſt of the fixed ſtars, excepting s. 52.34 36 88 . 
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7 Driven neren 29 eh 
mine, R. 9. 2 A bak M19 v 7 do gat cn wo noõοm ,wo“ iioch Royals 
Un 4 4 One in che or occidental arm of the /@abartoroſp in 205! ob 
Par, d, No (Bere ef — le magnitude bit ceni tile vd imd gd. 55 n 
492 p. 139. a ſtar in * foot of the croſ, ofi 14 BIT 7 
April, & the 4 ſtars'which-conſtirore” the” 99/5, being vieweddbyqariioy: Wald- Wy 
1749. Read , teleſcope,” appears double, but to the nad eye zl i low 
wm Te Us Att nitude . 1092 ; 2a 20193 9113-C? 6138 57 


in the top of the croßß, of the ad mag co bind 
ve f ute. 38113 36 15 9 


e the moſt northern 
nitude, F in che following arm of the 2d magnit 


In the preceding or ber this aun Of che e al 10 l 
iſt magnitude. Al eg ee es eee 


In the following foot of the anna of the iſt magnirude. 2] 59 44 6 
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When we obſerved at Pau, in Jon. 1736, We found by-repent 
erials, that about 27 are to be added to the declination of the ſtar canopus 
in the Britiſb Catalogue, to make the latitude of the place taken by the 
obſervations of that ſtar to agree with that taken from the altitudes: and 
this remark was confirmed by all the following obſervations, ay parti- 
cularly by thoſe on which the above declination of q 
whence it appears to be greater by 2“ 2” than in the Britiſh Catalopue. 
All the ſtars above- mentioned are very bright, and the moſt. n 1. 
any in the S. hemiſphere, that are not ſeen in Eur | 

In moſt planiſpheres the ſouthern croſs is uly ropreſehted : in 
ſome it's ſituation is from N. to S. in others from N. E. to &. W. 
die's celeſtial chart of the ſouthern part of the heavens, two 
ſchemes of the ſouthern croſs, one in the former, the other in che latter 
direction, the firſt of which is the true one. The ſouthern croſs theres 
fore, when it is in the meridian, appears upright, [that is, 
to the horizon, and therefore may ſerve mariners to find out the hot 


without any ſenſible error, the difference of time being known between 


it and the ſun's paſſing the cw regen * 8 be e enen 0 
practice by the following method. 

From repeated obſervations rodliced to the preſent year 1 Js I en 
that there are about 47 30“ between the mediation of the ſtars & and. 
in the foot and head of the ſouthern croſs, and that the firſt reaches the 


meridian about 137/ after it has culminated the firſt point of Aries in the 


northern hemiſphere. Therefore from the table of mediation of the firſt 
point of Aries in the Connoiſſance des Tems, the true hour at night by ſea 
will be eaſily obtained by viewing the ſouthern croſs, and obſerving at 


What hour it ſhall appear uptight and perpendicular to the horizon, ' or 


rather when the time will permit, by obſerving with a plumb line held in 


the hand the very moment when the ſtars & in the foot, and a in the head 
of the ſouthern croſs, ſhall appear equally diſtant from the perpendicular: £ 
the latter on the eaſt ſide, and the former on the welt. For at the point 


there will ſcarce be 


of time when this poſition of the line ſhalt 


at SEA 1 the true hour, if yo add 15 tothe hour of 2 


ed 


P. 


r 
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; Now Mahi Saab Wish 80d Ber, N 
he NEE AIG will be determined by the abovementioned 
able; TT being 
—— Ln DONE DY OUSSOTION. T1I9TY © 1913 ; E | 
Tre ter thereſort in the foot: of the croſs appears the ine the 
, becauſe When ſeen by the naked eye it unites with another ſmall one, 
which comes to che meridian 4 or 5“ after it, and when obſerved by a 
teleſcope “ 31 more ms, rhe diſtance being meaſured oy 
cn Vr bnoodt & 27 oyods O cn world Badu 3:15 ry 
19 | Tho following or eaften oor ate . @, a ſtar allo of the fiſt mag- 
nitude, which ſeemsto equal or perhaps exceeds a htneſs and mag 
nitude, is alſo double, and conſiſts of two ſtars, the ſmaller of which is 
diſcovered to emerge from of 3 feet. 
latter is alſo more northern, and other a little more Shel 
Fruillec, wha obſerved” them both with"a- releſcope-of 16 feet, deter- 
ines the greater to be bf the third an the leſs of the fourth magnitude; > 
which I have not been able to confirm by my own-obſervations.} But the 
ame-author erroneoully calls the foot of the centaur, i in which theſe united 
ſtars appear, the rn. The declination of the ſame ſtar was obſerved 
y Feuilkee, Fb. 26. 1710. in the city of Conception in Chili, and was deter- 
hed him to | be Ale than the 0 ligation of the En foot by 39 


III. The chief thing required in the been p n is . meaſhre Sas nated 
ches of parallel circles in a ſphere, by degrees and minutes of a great of calculating 
ixcle. ,,.It is paſt all controverſy, that the circumferences of ciicles are in . of the 

ratio of their\diameters-and emidianeters. Let the ſemidiameter of a 2 eee 

circle be the whole ſine, and tlie ſemidiameter of à parallel cirele the Age Sts: 
coſine” of declination: it will be ealy to determine how many ſeconds of e Moon: 
the great circle are contained in a degree of the parallel circle, its decli- Chriſtian 
nation being determined. For as radius to the. number of ſeconds of oy Ger> 
ne degree in the great circle, fo 3600, or the coſine of declination, to ,, 8 Wh 
he number of ſeconds contained in one degree of the parallel circle. On Mazrs. Gie- 

repeating the calculation, we have found, that the arcs of one degree of ſen. No. 473 
| el circles, proceeding from one degree of declination. to 95 * p 22. May, 

34 to the following x umbers : Ot | W704 
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6 © dl Need Methid if goleulating\Bdliplethfubr'Shn, 
poſed a table of the reduction: 4b paralicl-ancarito:.gmmuet;i leedndy; Bar. 
of a great circle, to every degree of declination from 1 to 242bbyathe 
help of which. We may reduce h ares n'parklebtirles \leſs} thin” one 
degree, to minutes and ſeconds-obai great gie thetineetmediate deg. 
nation of whighg and their values allo are doundmithlouttmucidifficolty 
by the help ef an additional table. We haye retawett;yhe. the in the 
table, that when they amount to above go, a ſecond may be-put:in cheir 
room. By way of example We ſhall give a partiot the table amelꝝ of 
a parallel circle, the declination of which is 18 degrees. dw 9141 
earn 47-04 42 N 5 8810 © 105 Bus ,y100V0? { 1 71 „Atriin 
| _ Party of « great Circle. | IS Parts of a great cake diet [earn atone Crd 
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I )hhe Sum 51 7 will be the value ſought. 
| Sed. 2. Small portions of circles parallel to the equator, when they may be 
ſafely taken for right ones, are cut by circles of declinations at right an- 
gles. Wherefore a ſmall ſpherical triangle, one fide of which is a por- 
tan of a circle of declination, another a portion of a parallel circle, m 
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be taken for a plain rectangular triangle, and its hypothenuſe may be 
ic theorem, or other rules of plain Tri- 


ſafely determined py the T'ythagort m, or Ot n II 
gonometry. But when this h pothenuſe is the diagonal of any ſpherical 
uadrilineal, which is effected by the ſection of two circles of declination, 
y two parallel to the equiatof, the greater of the parallel arcs, and more 
emote from the pole, is to be choſen for the baſe of the rectangular tri- 
angle, when the queſtion is to find the hypothenuſdQ. 

3 of the parallaxes of the altitude of the moon are conſtructed two 


2 


ays; according to Sireete's 12th precept, prefixed to the Caroline tables, 
and by his 13th precept alſo. For the diſtance of the moon from the 
earth, the ratio of this diſtance to the ſemidiameter of the earth, which 
is immediately known by the horizontal parallax, is ſufficient. The firſt 


way determines the parallaxes to the altitudes ſeen above the ſenſible ho- 


rizon. For the eclipſes of the fun, and appulſes of the moon to the 
ſtars, the firſt way 4s to be choſen, and not the latter, which would in- 
troduce very great errors into our calculation. As IT judged an accurate 
table of the altitude of parallaxes to be a thing of the greateſt moment, 


I conſtructed a new one for my own uſe to the altitude of 709. with 


which however I afterwards found the Lanſbergian table, p. 48, & ſeg. 
to agree well enough. But that which is extant in the Ludovician ta- 
bles, No. XXV, regards the altitudes ſeen, but not the true, and there- 
fore is not fit for theſe uſes without reduction. Let it be obſerved, that 


the parallaxes of the ſame true altitude, but of different diſtances of the 
moon from the earth, are proportional to the diſtances themſelves, and 


conſequently to the horizontal parallaxes. 


The following tables exhibit che parallaxes of altitude, both according 
to our table, and that of Lanſbergius; and the numbers being either aug- 
mented or diminiſhed in proportion to the other horizontal parallaxes are 
ſufficient for any caſes whatſoever. I EY ee eee 

5 3 a 
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Table. {Lanſberg. } 


1] 60 59 59| 17] 57 41 57 4 | 33] 50 % 48} 
2] 59 59 [59.59 | 13] 57 23 67 231} 34] 50 14 60 14 
3] 59 53 159. 57.4 19] 7 1 67 3 35 9 9% 10 
4] 59 56 159 54 200 56 44 56 43]] 36] 49 3 [49 4|. 
5 59 52 [59 50% 21] 56 23 56 22 37]. 48 25 48 27 
5 59 47 5 46] 22] 56 56 off 38] 47 48 47 49 
74 39. 40-1689 40.04 + #34: 36-1:87-- $86. 3% 39]. 162-1, 9: $0700 
" 59 34 :159. 33] 24] 55. 12 '|55 1 40 46 30 146 31 
9] 59 59 241] 25] 54 47 [54 46 41] 45 49 [45.51 

| lo} 59 7 59 14j] 26] 54 21 [54 zolf 42] 45 7 [45 9 
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Ihe longitude and latitude of a ſtar being given, its right aſcenſion 
and declination is given by trigonometrical rules. But as that requires a 
tireſome analyſis of triangles, it is better to make uſe of tables con 
on purpoſe. We have in Flamſted's Hiſt. Czleſtis, two of Abraham 


Sbarp's, by which there is a converſion made not only from right aſcenſion 


and declination into longitude and latitude, but alſo from longitude and 
latitude into right aſcenſion and declination. Thoſe which are laſt in 
order *, lead the ſhorteſt way of all, and therefore we have hitherto made 
uſe of them in this our calculation. ons 13 6 
1. When it is known by the uſual methods that there will be an eclipſe 
of the ſun, let the time of conjuction, the longitude and latitude of the 
moon, the true horary motion thereof, the „ and the horizontal 
diameter, and the horary motion of the ſun and its diameter, be found by 
theoretical tables. | | | 
2. By the help of tables, from the given longitude and latitude, let 
the right aſcenſion and declination of the fun and moon be determined. 
3. The mean time being converted into apparent, if the point of con- 
juction happens before noon ; then an hour beforehand find out by the 
horary motion reduced to the ecliptic, the longitudes of the fun and 
moon, the latitude of the moon, the right aſcenſions and declinations 
of each of the points. If it happens after noon, then the ſame muſt be 
done an hour after the conjuction. | | | 
4. Let the time of conjunction, and that alſo one hour diminiſhed be 
ſubtracted from 24 hours, when that happens, that there may be an in- 
terval of time from the moment of conjunction, or from an hour before 


the conjunction to noon. In the afternoon hours the time itſelf gives the 


interval. | 
5. Let the diſcovered intervals of time be converted into degrees and 
minutes of the equator ; and thus we have the angles of the circle of de- 


 clination paſſing through the center of the ſun with the meridian of the 


place. | ry 

6. The right aſcenſion of the moon may at any time be either greater 
or leſs than the right aſcenſion of the ſun. In the morning hours, i it is 
leſs, then the difference between the right aſcenſions of the ſun and moon 
is to be ſubtracted from the angle of the circle of declination found in the 
* Page 34 and 74, Tom. III. — 


* 


4 New. Method of taleulating Ediples of che dunn. 

preceding number: if it is greater, then the difference muſt be added to 

I fame angle, and then we have the angle of the circle of declination 

paſſing through the centre of the moon with the meridian of the place. 
N hours the contrary is to be done. Ni ni none 

From the angles found by the preceding number, the declinations 
of the ſun and moon by the ſecond number, and the jmjnade of the place 
by the rules of ſpherical Trigonometry, the true altitudes of the ſun and 
moon in both caſes may be computed; and then alſoo,, 

8. The angles of the circles of declination, paſſing through the centre 
of the moon in both caſes with the vertical circles. The e are 
ſlighted in this and the preceding number.. 

9. The true altitudes of the moon being found by de 75 it's hes: 
rizontal parallax by number 1, the parallaxes of the altitude of the moon 
are found by the tables of parallaxes of altitude. As we may with Flam- 

ted allot to the fun a horizontal parallax of 10”, the horizontal . 
* the moon muſt firſt be diminiſhed by this quantity. 22101 

10. As radius to number of ſeconds contained in parallax of altitude 
found by the preceding number, ſo ſine of the angle found in num. 8. 
to the fourth proportional number, ſhewn by the calculus, 1 a. it 2 
parallax = the right aſcenſion in a parallel ral, bas v g 

11. To proceed, as radius to the fame number of ab contained i in 
the parallax of altitude; ſo the co-ſine of the angle found in num. 8. 
to the fourth proportional, which is the paraliax of the declination of the 
moon. In both caſes, that is, at the very time of nn, and an 
hour before or after this computation is to be made. 

12. Let the right aſcenſions of the ſun and moon in bock dates be 
diſpoſed according to the natural order of the numbers. Let the dif- 
ference between the right aſcenſions of the ſun be added to the firſt: right 
aſcenſion of the moon, and we ſhall have the firſt right aſcenſion of the 
ſun; there will then remain gry e bee ge —_— and. one 
of the ſun. 17 0 Jo. 50 

13. The Jedlinadions — the: fan eitheni! inches or cata: Un the 
firſt caſe, let the difference of them be added to that declination of, the 


moon, which agrees with the leaſt right aſcenſion. In the ather, let it 


be ſubtracted, and the mutual diſtance of the luminaries will be as if the 
ſun without moving, looked upen the Progreſſive moon 70 the entire 


ſpace of an haur. 151456 Dani ag 1 ion Io n 


14. Let each right fates be ſubtracted, che leaſt from the biggeſt, 
and let the differences be carefully note. ex 1 

15. Let the parallaxes of —— ſubtracted from-the:deelins- 
tions of the moon, if they are northern; but added if W are ſouthern. 
Thus are found the viſible declinations of the moon. 
16. Let the differences found in num. 14. which are now conceived 
to be in a PO circle, be reduced by the table of reduction *, to mi- 
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A Neue Merbod UF balrulaking Eclipſes of the SU. 
great circle. The declination of tile parallel is ch 
ſame with the viſible declination: of the moon or ſun. This it quite % 
be abſtracted from the number and diftance of the points of right alcens 
ſion from the beginning of Aries: for that is not the concern at preſent; 
but only the poſition and diſtance of the luminaries ſrom each other. 
17. If the moon comes on before noon; then let the parallaxes of right 
aſcenſion found in the parallel circle, num. 10. be added ro the compe- 
tent places of the moon. But if it eo. nh eee inſtead 
ot adding. When this is done, the poſitions of the luminaries are deter- 
mined, and their viſible places, at the time of the true conjunction, and 
an hour before and after it, whence what follow may be made out with 
little or no difiiculty. For, oft 3H 10-294: D094 21} + <8 

18. In every caſe from what has been found ariſes a rectangular 
triangle, the baſe of which is the diſtances of the apparent places of 
the moon in the parallel circle; the cathetus the difference of it's viſi- 
ble declinations; the hypothenuſe gives the orbit ſeen; and the poſi- 
tion of the ſun, whether it falls within or without the triangle, will be 
alſo ſufficiently determined. The triangle itſelf never ariſes to ſuch 4 
magnitude, as to hinder it's being taken for a plain and rectilineal one: 
Hence by a moſt eaſy and ſimple conſtruction, with the help of a pair of 
compaſſes and a ſcale, may be determined the leaſt diſtance of the centres 
and points in the orbit, the greateſt darkneſs and the end ſo exactly, if a 
proper ſcale is made uſe of, as hardly to err above a ſecond. But this, 
and all the reſt may be performed by the rules of plain Trigonometry- 

19. When the ſum of the apparent ſemidiameters of the ſun and moon 
falls without the bounds of the hypothenuſe of this triangle, then it muſt 
be continued till it meets; and the reſt muſt be performed after the uſuab 
manner, to obtain the time of the beginning and end of the eclipſe. Bur 
thenzo when the points of meeting are too far diſtant from the points of 
the triangle already determined, the calculus will want correction, if the 
time of the beginning and end is exactly required. For the apparent 
path of the moon in a right line, and alſo the equable motion ſeen, of 
which neither is ſtrictly true, tho the way ſeen for the ſpace of an hour 


Reg 


generally diverges ſo little from rectitude in eclipſes, that it may be taker 


tor a right line without any conſpicuous error. But the ſame cannot be 
faid of the equality of ſWiftneſs. There muſt therefore be made a' calcu» 
lus of correction, which will be explained better by an example than by 
rules. Ach 01 UL: OT 93RD] 5d noittngols ten (:65:350k 541 
May 12, 1706. there happened an eclipſe of the ſun. The quantity; 
beginning, greateſt dirknels and end, are- ſought: to the longitude and 
latizude of the obſervatory of Paris. According toi the Lydovician tables; 
a conjunction of the ſun and moon happened May 11; 2 1b. 49/.13/ mean 
time. To this time, according to the ſame tables, ñ 
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1. The true —— and) in the-celiptick | 1979 i 8. 6 4 
510 KHz BD) 1118-1247 


ngitude of 5 in the orbit — — 


"+ Blake of 8 „ t mon 10 boo Gi oat 14 59 
2 Argument of Etude DP e ee 
N. Latitude of — — mm -", IS 
«4; Horary motion of O 05 en! Ern 150. 2 25 
Semidiameter f ö)” r — ᷑T—aN 15 54 
FHorary motion f) — | — 37 13 
Horary motion of) reduced to the — — 37 
Horizontal ſemidiameter of -Þ )) :!!! 16 372 
Horizontal parallax of » — yo 7 — 60 29 
According tO Sharp's table. — 97 2 5 | . ob 72 
Right aſcenſion of O — „ re — 48 37787. 
N. declination of © — — — 1 
Right aſcenſton 7 —a —. 47 82 17 
* declination of ). — — — 3 


The equation of time, according to the Ludovician tables, is 8 18“. 
It muſt be added to the mean, to make it F 'T herefore the true 
time of conjuction is 2 16 67. N 

2. At fh before conjunction longit. o = 519 4 & Long » = 
50? 29,743“ N. Lat. = 2. 630%, confequently he . of Latitude 
in the ſpace of one hour = 7 157% Right aſcenſion of © by Sharp's ta- 


bles = = 48" 4 o' 24/7. Declination of © =11b% 1&'. Right aſcenſion. 


* 4800 300 21”. Declination of ) 18 38“ 59 W's 
The interval from the moment of conjunction 2167 31 to noon 
is = 2" 229% which being converted into arcs of, the equator is 30 
37/ 15%. From 5 before 6 to noon there are 3” 2/ 29” to which the arc 
of the equator 459 37” 15 anſwers: 'F herefore, according to rule 3, we 
have the angles of the circles of declination _ wage? the centre of ©, 
with the meridian of the place in both caſess. 1 0 
4. The R. aſc. of & precedes the R. iſe of 5 If theſe two „ 
therefore by prec. 6. the differences are to be ſubſtracted from the angles 
found; e in 6 the difference of the R. aſe.” of b from the R. 
aſe.- of ©: is 10/ 7, One hour before 8 the difference is = 44/38 
Therefore when theſe arcs are ſubducted, there remains for the angle of 
the circle of declination Paffing thro? che centre of *in „ 30 wy | 12”, : 
and 1* before 6, 44® 63 37”. 2 Il fi I 
5. From theſe angles, the elevation of the pole of the e at 


Paris = 480 500, and the declinations of 5, follow the akitudes of 5. 


Particularly in 6, alt.) = 310 0. 15 defdre '6 alt. 52 420 82". The 


angles alſo of the circles of declination with the vertical ones at 6, 3204 
at 15 before 6, 399 19/. 


6. According to Our table o, to the horizontal parallax * 29% Paralll 
alt. 
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A Nw „ Metbad ofealetitai Eclipſes We Sun. 


alt. Þ in 6= 387. 31“ not being ſubtracted from the horizontal 8 
of o, vhlch in this examp 8 rpoſely omitted. The parall. of 
R. aſc. in the parallel circle = 200 27 The parall of declination is= 
3Y 380% by prec. 10 and 11. But at 1* before 6, the parall. of altitude 
= 44" 53s Parall. R. aſc. in as Circ. = 28/2611 1 declin. = 


3s; 43”: \x; 
7. Now follows, by prec. 12, the difookition and fubcration of R. af- 


cenſions and declinations competent to R. afcenſions, 


RAR 1 Jo n Comps Ded. 
| ; 0 15 % ²˙ A is's iQ 15-4 * 
At 1“ before 6 — 9 47 53 35 — — — H 18 26 0 
At the very 6 — 9 48 30 21 — — — — 18 38 59 
At 1h before 6 — © 48 3737 —— — H— 18 3 32 
Ar the very 6 — © 48 40 had — — — — 18 4 10 
Diff. between R. Aſe. © 22 27. Between declin. © 38 
R. Acc. Doeclin. 
Ag | 8 9 8 
At 1 before 6 — 9 47 866 2 —= — =, — 18 26 38 
In the very 6 — 9 48 30 21 T 
Of © unmoved 48 $0267 90 GT 3. G50 
F Plaall. J 34 43 
am 46:28 „ UE. ——= 32 36 
ra > 17.51 55 
Declin. ſeen 0 18 621+ 
I 18 4 10 


8. According to prec. 16, the difference a reduced to parts of a great 
circle is = 32” 39; the difference += 42% 13%. The firſt is the diſtance 
of the places of the moon in both caſes, the latter the diſtance of the ſun 
unmoved, from the firſt place of the moon in a parallel circle, the decli- 


nation of which i IS 17 51 788 5 or, which i 1s not very different, 179 62, 
9. The parallax, of R. aſc. in a parallel circle in 6 = 200 27” (riumb. 


| Rs oh added, by prec. 17. to the ſecond place of the moon, 32 39” 
makes 527 &. Therefore the firſt place oF the moon = R. aſc, 


at 15 5 6. Therefore, in —— circle, We of th lumi- 
naries ſeen are the following. | 


At 1 before 6 D 28 4 1 7 4 _—_— 
© unmoved 42 132 B c 
In the very 6 D 53 * (15430 ee 


Diff benen A and B= 13 3 


KC =04 40 


* 1 of A's "WIE. T4 4 7 * Ma * 
, * —_— tonal R tit into." LY ix) bs. * * q 
a ee SS n 9 
I oe et ee ee ee a EIS | 
p a 


A New Method i . Reliples o ebe 623 
I che luft declination is ſubtracbed from the declindtions-ſeen; in this 
caſe 51715175 9 1218/35 for-) in 614 1 oy 
10. Now hee? ion of a circle parallel to the declination \ Fig 3. 
x99 51” 55”, and 8 point c the centre of Dat 15 before 6, d the 
lace of G, 5 the place of v in 6; then d 14 4% c 40. 
rom the points 4 and 5, erect the perpendiculars a F and @ 6 ; of which 
the former = 12” 15% the difference of the laſt declination ; the latter, 
=14' 26% of the greateſt, F will be the centre of the ſun unmoved, à the 
centre of the moon in the very 6, the right line ac the viſible path he the 
moon at the diſtance — 2 our. p 3 
11. From the point F to ac a icular g being: et eter- 
mines the quantity ; of the eclipſe, Add point g the greateſt darkneſs. | 
Moreover, if we take with a pair of compaſſes, the ſpace af and fm = 5 
to the ſum of the apparent ſemidiameters af © and ), 7 if from the 
fame point F be cut the hypothenuſe produced mz of the triangle abc, 
we ſhall have the determination of the N 1 and we in n "which the be- 
ginning and end of the eclipſe happens. 
12. By the trigonometrical calculation we hairs iy = = 1 4 432 
3. 37%; ac 280 34“. Now if we ſay as gc to gc, Liebe by ac 
= 1* to the time by gc, there reſults 37 37” ; this time being added to. 
205 . + fi. before 6) makes the r of greateſt obſcuration 215 
2005. | 
Wn. The Wasp emidiameter of dis=10 21” (num. x.); but 
_ corrected by de la Hire, tab. 24. is = 1&' 43”. The ſemidiameter - | 
is 16, 54”. The ſum of che ndert of © and = 
2 37 1 of 3 ſubtracted from this ſum, there remains the define 
' 


y * 
wo | 55. 
* 
* * 
\ 8 
7 % 
Wi 1 
9 
© 
7 
1 
I 7 4 
Tz 
. 
- va N 
4 ö 5 
2 * b , 


_ part=2 this being reduced to ecliptical digits gives the quantity 
of the cc ipſe 109 50. 
b 14. To determine the beginning and the end, from gf, fn and fm, 
are to be ſought gn and gm. I make Tis. equal to the ſum of the ap 
rent ſemidiameters (num. 13.) diminiſhed by one or twe ſeconds, bur 
Fm equal to the ſame augmented by one or two ſeconds; and fo fy = 
327 35% Jm = 32 39% Wherefore gu = 32 22”; gm= 32 25” 5 
the time by gu = 1 / 58; which being ſübtracted from the point 
of greateſt darkneſs, ſhews the beginning of the eclipſe, 20h 27 28/7: 
the time by gm = 15 8˙ 5. which being added to the greateſt obſcura-- 
tion ow re 2 43/317. 

15, One hour ore 6 =20® 5 = this te of the be n 
= 20h 27, 28”; therefore the bade differs from 1 „ r 
3”. To this difference of time anſwers the motion of ) in lon 1 i bY 
34” 3 increm. lat. © 1' 3%; motion of © in long, 1' 12: theſe 
fubducted from long. and lat. at 3 before 6, oe 3 left at the time of 
the beginning, long. © =: 519 7 11 lang, 3 59? 11" gf; lat. > 317 
16” R. aſc. © 489 2& 44”; 1 95 © 18 3 13”; R, aſe. 5 47 
as. declin. Þ 180 19 7% dit bertees R. aſe © and! 


+ — 


22 
— Mw " — * 
—— DIA AAS Good cevrws 
i ___ 
—— 2 — wn = we Lo 
* 5 , . 
* 2 « © * 
=; * 4 5 


Sie 
"34% 


Fig + 


ence. of the R. aſe. of G and ) t0: be ſubtrafted from this arc, remains 


= 


re 
\ & Aol 6 


1 New Method bf Rd Rchphwe the San. 
34%; the interval of time between the moment of beginning nnd. anon 
git 3% 32% | which being converted into arches-of 
5398/ © * becauſe R. aſc, B is leſs than R. aſc. O, the differ. 


529.60 26% namely the angle of the circle of declination paſſing thro 
the centre "of with the ogy roi of the place, The altitude of = 
380 20%, The angle of the circle of declination with the vertical = 4¹⁰ 
280. Parallax of altitude = 47 68“/. Parall. R. aſc, in parallel H 
='31 457; Parall. declin. = 45 907: . * wioy 5211 to 299% 


16. The diſpoſition and reduRtion of the R. aſcenſions according to 


2 12. now ane thus: 


ah fn 53 N M A, ig ary t Comp. Declin 
= > bn An 20. 1 Re A Vs - tor ay = e 
At 2027 28% 5 47. 38 10 e err e AIG 
3 1 before 6 ) 47 3333 — — — — 18 26 0 
FD oo mln YT 08:4 33 
n D 


OS Dit, of R aſe, © v1 438 if. of Dec. 6 


d 47.36 23 — „ — 8 
D 47 53 35 —= —= — — x8, 9900 
4 abs unmoved e © 1 e TIS Ros, 18 3 3 
Coe Diff. 0 17 12 Parall. off 35 56 
7 | Diff. 1 1 „ 7... un. } 34 43 
Diff. a reduced 16 1 2 8 (2? 17 43 5 
Diff. 2 reduced 58 39 Declin. 00 9 17 51 17 
dect l 0 not 4d} 017% —. L » 18 3 32 
Parall. of g at 1> before 6 28 26 eee 
R. Aſc. T at 20) 25/0 28” 31 45 eee 
D. 2008 | | 
„ 
Q 839 


F ? 
N 


17. From the differences e, 7, c, 7 is conſtructed the type mb cor- 
rection after the following method; let the diff. 2 = 13' 5” be=ac; and 


diff. f=26' 54/=ad ; let the perpendicular bc be = diff. c or 7 26"; 


let the perpendicular fd be= 19, 41” S diff. 4; and 200 2, 28” will be 
the centre of ) in 4; but 4/ before 6 in 'D, che centre o 2 fun un- 
moved in f. The ſeen hit of 4. moon is determined by the points # 


and: I; becauſe it paſſes thro” chem. But if fx is equal to the * 


the equator; gives | 


„ 
n 


J 8 * ro * 

$ 8 3 
28 > N . 3 X32 20d 

* pw by ; n 2 * "I 7 1 ” = v#> 
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ulatiog-Ecliples of the Sun. 


| A New Method of c 


PS. 


the apf rent. diameters = g2' 35%. it cuts the part ma from the hypo- EN 


thenuſe 54, which being converted into time, gives the quantity of cor- 
banden e irring ery My T4493 3" 24x » SOR ah 7 is 160 . 04 4 1 
158, If the thing is to be performed by calculation, let ha be continu- 
ed, and from F Jet fall the perpendicular fg. . In the preſent caſe 4b = 
1% 2, aeg 300 5, ge 10: therefore ga=33/ 5”, gf = 7 50", 
fn 32/35" 3 therefore gm=32/ 21% and ga—gm=ma=44"z which. 
quantity deu converted into time, is 2 10 27“. But when » is moved. 


3 


. 


from @ towards, OE EE tO he moon is placed in à 20 27 28”, 
it is plain that this, time mu 


* 


be added to the time of the beginning 


found above, that the beginning of the eclipſe may be found true aud. 


correct; 200 2858. 


* Nl Ds 1 . 0 988. er 
19 To ſhew the exactneſs of this calculation, let us inveſtigate the Proof of the 
diſtance of the centres of © and ) to this corrected time of the beginning. correction. 


For if theſe are equal to the ſum of the apparent ſemidiameters, it is ne- 
ceſſarily the true point of the beginning; if otherwiſe, it is falſe. The 
time that paſſes between this point of the corrected beginning and the 
time of 6 is = 10 487/36“. With this agrees the motion of in the 
ecliptick 54/ 46” increment. lat.) 4” 46”; motion of © in Jongitude 
3.347%; therefore at the time of corrected beginning, long. > 50 12/ 
12, N. lat. ) 21” 197; long. ©:519 37 14; R. aſe. G 2480 36 
477; declin. O = 189 7 14”; R. aſc. 5 470 3& 4; declin. » 189 
19 46; diff. between R. aſc. O and d 19 of 437; diff, between time 
of corrected beginning and noon Z* 3 1 6/7; arc of the equator agreeing with 
this time =.522.46' 30“ Sang. circ. declin,-paſling thro* the centre of © 
with the meridian of the place. The difference between R. aſc. O and 
» being ſubtracted from this, there remains for ang. circ. declin. paſſing 
thro the centre of ) with the meridian = 519 45/ 47”. Correſponding 


alt. ,= 38” 33”: ang. circ. declin. with the vertical 2 41“ 11”; parall. 


alt. = 47 50%, parall. declin. = 36! o!!; parall. R. aſc. in parall. circle 


= 311-29, ſeen declin. Þ = 179 43/46; diff. between ſeen declin. Þ - 


and declin. © = 19/ 28/!, diff. between R. aſc. © and R. aſc; ), re- 
duced to parts of a great circle, allowing the declin. of the. parall; 179 
44' = 571 34/!; parallax R. aſc. 2 31 297; therefore the diſtance of 
the places of O and ) in this parallel circle g 260 57: If therefore from 
26! 5'! as a baſe, and from 19! 28'! as a catbetus, a rectangular triangle 
be conſtructed, the hypothenuſe of this triangle will be the diſtance of 
the centres of © and ); but 2615 ( 1565/!; the oo of which 


is 2449225: and 19/ 28/1 = 1168//,,the-ſquare of which is 1364224; 


and the ſum of the ſquares = 3813449; the ſquare: root of which is 
S 1953"!, 2” only leſs than the ſum — apparent ſemidiameters. 
20. The point of this, as determined above, numb. 14, is 22k 43 
31”. Time of 6 21 57 31/3; difference, 46 0%. To this difference, 
the motion of) in longit. is 28“ 25; increment of lat. = 2 19“; mo- 
tion of © in longit. 1/517); yherefore to 220 4g 31“ longit. » = 
51® 35! 1310, latit.) = 38/36 7/; longit. © = 512 8! 39/ ; R. aſc. 
VL. X. Part i. 3 _ 


— 


— — 2 


Correction 
for the end. 


* | 
* * 
1 . ; 


4. dees of cutting gage, "OOTY 
048420 18 ; declin. & 789 4 395 „R. af. 5 4 Ke 0 
echte 5 88 48 49 96 Smit Oni 7: 905 eu ee ov % 2 755 's 

21. The diff. of time between t ao of the eclipſe and noopp 18 2 


167 "2.977 hielt bas, er an are of tie equator, 78 = 
10. Diff. Between 


aſc. B and 9 = 60215 R. ae" gh — 4 
R. aſc. © ; therefore this' diff, is to be added, to make 90 23 365 
the angle of the circle of declination paſſing thro? the centre of J with. 
the meridian.” This angle with lat. of the Obſervatory” of. Paris and de- 
chin.) produces alt.. = 6605 8 ; and the angle of the circle of declin. 
with the vertical = 2304 Hence follows parallax of alt. 34 127; 
parall. declin. 31” 271! ; 70nd Prall R. aſc. in a parallel cirele = 130 24". 

22. The reduction therefore and PO oo R. aſcenſions and de- 


3 chmatlons! is as follows. + 4% OS 
28 eee ho e I 
"9 (HET oo 1 p ate 03 lau 5 | 
e e 1. 8. Bc SIE e | 18 4 Joi 
At 22 F ET SO 18 439 
Rn , Fr a, FO - 


Diff berween R. aſe. © 1, 53 Diff, between decl. O 29 


In 6 I 32 144—— — — 18 30 TH 
| Unmoved: © 48 ya 14 — e 9 — — 7 439 


h 15 7 $39 % 6 : 1 ; N. 221103 724 
Ar 22 42 31 SIEM 48 58 39 8 
Pi. 2 10 3 
Diff s 26 24. 1 227 
1:7] DIE; ede 7 9199107 05212 0D oo 1 1 ET 
- Dif: 4 reduced 25 5 — 18 4 390 


23. Diff. 4 4 is wo: diſtance of © uhmoren fror the firſt placs-of > „f 
and diff þ the diſtance of the 2d place of » from the iſt in the parallel 
circle, the decl. of which is 1897. By the parallaxes of R.-ale. the 
two places of ) are now changed into 1 following, wo 1 * ad- 


N. ices, W e e 19 
| 1 1 0 0 Mn * 23111100 A 


5 „ 29 511 
Now if "i theſe numbers we ſubtract the leaſt; oo 7 2 G llt 
TY Wehe dine of the place of ) in 6 from O unmoved, 10 540/] for 
the diſtance of) in the end of the eclipſe from © 28/360. the diffe- 
rences of the declnations egy _ the leaſt ſeen, are 2! 11 2 and 12 


7 
399+" 6 | : 


16/1 


bh 4 _ 2 2 YO OOTY = 1 n 2 . q \ ' N 9 
- * -< „ o * * : C * F A . N * 
; BY PIO 2 = * - 2 ; 


which however is true, if an error of 17 of 1 4 r may be ſlighted. But if 


4 New Method of caltulating Eelipſes rbe Sun, 67 
1424; Let 4 / be the portion of a circle parallel to the. declination 180 71 ; Fig: 5. 


therein let F be the centre of © unmoved g,; 2 Din s 3 ꝗ̃ the 


of D in the end of the eclipſe; wherefore nf = 101.54!.; 27 = 
28! 661“. oF +: the 7 7 raiſe the perpendiculars cir and q©; 1o 
That a may he 788 , and qv =-42/ 15 65 The right line m va g 
being drawn thro! oh points v and a, will ſhew. the orbit: of ) ſeen. 
But if the aperture of the circle is equal to the ſum of the apparent ſemi- 
diameters, in this caſe 621 g9!!, this will cut off from f;a-portion. of 
the orbit v, Which being R e time, and added to the time 
of the end found above, gives the end corrected! . 

25. It this is to be done by numbers alone, firſt, let the rerpendiculas 
a r be ſubtracted from the perpendicular a, to obtain v z. Let the or- 


bit v4 be produced, and from f let fall the perpendicular f g; hence a- 


riſe. 3 fimilar triangles; a v, a rn, and fn g. On making the calcu- 
lation, there comes out for va, 201 48 //; 2 1 4122/0; for 1g 6 
1000: conſequentiy vg 31! 20/7, and gf = g 320“. But renn 
32139/% m g will be = 321 2½%%/, therefore m © geog. N 
which quantity being changed 1 into time, is x 28'!; this time being | 
added to the time of the end found, above 22Þ 4 3 31 11/, gives at laſt che 
end of the eclipſe corrected 22? 43 9 /. | 

I made choice of this example, becauſe it is the tows with that by 8 
which, de la Hire illuſtrated the precepts of his calculation: it will there- 
fore not be amiſs to ſhew-it's agreement with the preſent. In de la Hire's + 


calculation, the Point of — . is ſuppoſed to be according to true | þ 


time 21h 57! 1.51; Which however is not exact: for according to the 

Ludovician tables, ithappens at 21 "57 31 /; as we ſettled above. At- 

ter this ſmall error is corrected, the point of greateſt obſcuration, . 

ing to de la Hire's calculation, agrees with ours even in ſeconds, 21 33 
26%; but there is ſome little difference in the beginning, end, and quan- 

tity, of the eclipſe *. In that calculation, the perpendicular "A T produces 

at the true time of conjunction 211 ; and ſo the quantity of the eclipſe is 


= 10 dig. 491. The beginning happens at 20 271 29½ the end, 22" 


43! 23!!. By de l Hire precept, that beginning needs no correction; 
not, as the thing requires, and the F of ! correction ſufficien ; 
ſhews, the 1 en is alſo ** de in de la Hire's "S : 
culation. In mine, the beginning. found at firſt weuld agree exactly e- 
nough; 3 but becauſe of different altitudes of the moon in the end and they 
ginning, I have aſſumed diverſe apparent ſemidiameters, which de /a n N A. 
did not do; and therefore to make all things equal, let the apparent ſemi- A ee 
diameter of be ſet at 16 43'!\in the beginning and end; in which caſfſe 
the beginning of my calculation not corxected will be brought back to ẽꝗẽ  , , 
27! 23%, the end, to 22h 43! 29//; therefore my g is. 6/Lbe⸗ 
fore de la Hire's; and che end Pu llpws it at the ſame d iſtande; Vaud the 


quantity of the eclipſe, as we have determined above, exdeas di la ies K. er ry 


* Vid. Ta En Edit. Pariſ. 1727, { 4, in A at 


117 * K. aa K 2 A 


When 


to the 
is evident that the perpendicular L. T, on the length 


1 of July 14. 1748. 

wen the er örbits f er rather the — ones in the 
ſent calculation, and in that Uf. de la Hire, are not right but curves, 
in this difference thut the cenvexity in de la Hires may be 1 
point L, and in the preſent the concavity to the point F, it 

of Neck the 
quantity of the eclipſe depends, is greater than it ought to be in 4 
la Hire's calculation; as in mine the fame perpendicular which is de- 
figned by f'g is leſs than it ought to be: therefore if the greateſt ex. 


actneſs was to be uſed, the ny” of the 1 ought. to be rec. 


The Sun's 


Eclipſe of Ju- 


ly 14, 1748. 
obſerved at 


Marlborough 


Houſe, with 


the 12 fact re- 
Fracting Tele- 
ſcope, fix d as 

ay 67-6 to the 
tube of the 
great 12 foot 
reflector; by 
John Bevis 
M. D. No. 


489 p. 1 
Oct. Te. 


1748. _ 
Nov. 


eh 


by Mr 
Mark Day, 
aated Luff. 
wick near 
Thrapſton, 
Northamp- 
tonſhire, Oct. 


e i oh 
Obſervatory 


Royal at Ber- 


lin, by Au- 
guſtine Na- 
tnanael Greſ- 
chow, Memb. 
of the R. 
Acad. of Sc. 
at Berlin, Tc. 
ibid. p. 526, 


10! . .. 


l between them both. 


* ml 
# 7 $.> 


A «quo Time; 
. 


50. The Wegzug 1 which perhaps might be : 
27% or 3“ ſooner. 

42. The firſt little ſpot 1 in the weſtern cluſter, 
quite covered. 

The biggeſt of that cluſter gude cover d, 
yet ſome what doubtful for flyingel as, 
The middle one of ceconider be en 

towards the eaſtern limb half cover d. 
The end could not be preciſely obſerved 
for flying clouds; at 12. 09. 15. it 
was not quite over; but at 12. 09. 
the ſun was clear, and e 

of the eclipſe left. 


IV. r. 191 14. 9. 3. 
. 
52. 


14. 9. 
OO. 
08. 


10. 12. 


N. B. The wind was fo Joiftevotts; that 1⁰ phaſes could be meaſured with a 


Micrometer. I or 5 


4 
7 


2. The beginning 90 I l off a; m. "The nd.o.. 6425. p. m. 1 100 12 
100 18/ were dark, which I take to — the greateſt; with us. 
Theſe are apparent times, from a well. adjuſted clock (by a rheridian 


drawn June 10, on a plate of metal), and corre x to the time af ob- 


ſervation. 


Our latitude is 329 1 320 nine: 4 . 
21. 1748. 


Bid. p. 523. 


3. 1748. Chet 28. N. S. The beginning of the exif was fiot * 
ſerved, the ſun having been covered 
. clouds. OO 


3 141 vi! A 


£ T7 


1 - 0D FEITT S243 


. 10 19191 Ini 


N 11 
4 Suh i 8 . 


| 515 wn 
The annulus was completed at 11 52 51 ante nend. 


— — — broken 11 64 13 G3 
The end of the eclipſe Jie Wu 9 2p nei. 


Watt * 1" 
at the 


od 


W's. gt ew 


13'S Nn. 2 8 2 * 
+ Fig. 1 


> . 


The diameter of the ſun was 317 43˙ʃ. 
* Lo Alles. p. 48. in Tab, 1 


* 


De Sun's Eelipſe 7 July 14. 17498. 
This eclipſe was likewiſe obſerved annular at Francfort upon the Oder, 
r J d 
4. Theſe obſervations were made at Aberdouricaſtle, belonging to the ½ v. 
ſaid Earl, whoſe” lat. is 3694 N. Mr e Monnier having come over ed 6y the R. 
from France to go to Scotland, to obſerve the annular ecliple of the ſun, IV James 
Fuly 14. 1748. I was defirous to contribute all that lay in my power * 
to aſſiſt him, and therefore reſolved to go to Scotland with the Earl of nier, 2 
Morton, who Was ſo good as” to permit us the honour of aecompany- Agron and 
ing him. We arrived at Edinburgh Fuly 4. and immediately went to Memb. of the 
the College, to enquire what preparations were made there, in conſequence . org nh 
of letters we had writ before we left London; when Mr Alex. Monro, 2% 11 Ja. 
Prof. Anat. informed us, that, upon receipt of ours, he had writ cir- Short, Fe/- 
cular letters to all his friends in different parts of the country, to pre- /ows of the 
pare, in the beſt manner they could, for the moſt exact obſervation Sek 2 
this eclipſe. Dorum $. 140% e AE <a 1705 : 
We found that the meridian mark, which had been ſettled from ob- Read Dec 8. 
ſervations, by the late worthy Mr Mac Laurin, was loſt, by the taking 1748. 
down of a chimney,” upon which it was fixed; and Mr Matthew | 
Stetwart, the preſent Proteſſor, having no proper inſtruments,” had not as 
yet re-eſtablilhed it; which we hoped to do by an inſtrument, which we 
every day expected from London; and Mr Stewart having promiſed to 
make the belt obſervation he could, we reſolved to ſet out for Aberdour, 
a ſeat of the E. of Morton's, which he readily offered to us, and did us 
the honour to accompany us thither himſelf, having the fame deſire and 
curioſity to do whatever lay in his power to contribute to an exact ob- 
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Aberdour is about 8 miles. almoſt N. W. of Edinburgh. We choſe 17 
this place, as being, by the computations of this celipſe, at or very 7 


near the ſouthern limit of the annulus. 

In the caſtle of Aberdour, 25” of time weſt of the college of Edin- 
burgh, we ſet up a clock, July g. and the weather being cloudy; and 
our equal- altitude inſtrument and tranſis not being yet arrived, we on 
the 11th made uſe of an equatorial teleſcope of Lord Morton's, to find 
correſponding altitudes of the ſun, and at the ſame time put up a 
gnomon of 19 feet hihg g. 

Being uneaſy that our inſtruments were not come to hand, and 
reſolving - to have a communication” with the college of Edinburgh, 
where they had a tranſit inſtrument; Lord Morton propoſed that two 
cannon ſhould be fired from the caſtle of Edinburgb, one preciſely at 
12, and the other at g. after 12 on the day of the eclipſe; and the 
different obſervers in different parts of the country to be advertiſed of 
this, and to mark down the preciſe time of ſeeing the flaſh, or hearing 
the ſound of the cannon; ſo that, after having made a igeographical 
map of theſe different parts of the country, and having found the exact 
meridian of one place, e ſhould be enabled"*to-ſettle che times of all the 
reſt by the difference of meridians found by this map. This was — 
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rial teleſcope; and found our clock gaine 


— —— — 
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5 The Sun? : dlipſe of: Joly 4 1546. 
and. agreed to on the 12th, and an ep reſs ſent over to | 
2 letter from Lord Merton to the Lord rd. Taſtice Clerk, to you this fa- 
vour.of General Bland, who very readily Soak rs it. | 
The 13th being a clear day, we took. 7 altitudes with the. equato- | 
17460 in two rw. and that 
the ſun paſſed the meridian at 120 % 80 by the clock 
Ju lath was an exceeding bal morning both for wind and Wo 


but about $ in the morning, the clouds dilperſed, and we. had a very 


clear ſun. 
In order to obſerve The ecli pſe, Lord F made uſe af a reſſecting | 


teleſcope, 12 .inches focal — magnlfying about 40 times. I made 


uſe of a reflecting teleſcope 4 feet focus, magnifying about 120 times; 
both belonging to Lord Morton. Mr le Mannier made uſe of a refrac- 


ting teleſcope, about 9 feet focus, which he brought with him from 


France, armed with a micrometer, made after the method of Mr G. 


Graham, by the late Mr Siſſon at London. Mr le Monmer took his ſta- 
tion in the garden, under the window of the room where the clock. wa 


placed; Lord Morton was in the room next that where the chock ech 
and I was at the window next the clock. 
' 
Clock. „ True Time. 
„ e e 
8 55 © 8 47 5 The eclipſe not yet begun. Clouds come on. 
8 59 13 8 51 18 Beginning 4 the eclipſe, found by the follow- 
3 | ing chor 141 
9 o 42 8 52 47 Firſt view of the eclipſe, then conſiderably 
V advanced. 
9 2 30 8 54 35 Meaſured the chord of the part eclipſed ; "which N 
| was found equal to the field of the great 
reflector. 
10 6 10 9 58 12 The illuminated part of the ſun, meaſured by 
the micrometer, and found 7 3712 


10 45 © 10 27 o Again meaſured, and found = 7/ 377K. 


L. Morton judged the middle of the eclipſe, or 

_ approach to an ANN: at 100 171 

| es. 4 apparent time. 
11 52 43 11 44 40 The 7 . phaſe or chord blend 28 at the be: 
7877 ginning, and meaſured both in the teleſcope, 

as at firſt, and by the mierometer, and found 

= 8" 25/! of a great circle, as verified by 2 

baſe after the eclipſe was over, which 1 | 

the end as exact as the beginning. 

11 56 21 11 Wy; 18 End of the eclipſe by the preceding chord. Fi 
224203; 19:40 

Mr Ie Monnier meaſur'd with the micrometer the apparent equator 
diameter of the moon, when ſhe was upon the funs which. he 7 


| : 
4 


ue np of July ret Toes. 
| ='agf 454415 He meaſured Ib 


he meaſured theſe diameters, was afterwards verified, by a baſt of 2 970 
feet, and two marks, paved at right angles to it's exfremifty; 
diſtance of 24 feet from one andert 
The flaſt of the firſt eannon fired from the Chfile was Ker at 12 35 
40 by the clock; and the flaſh of the ſecond cannon alſo by tlie clock at 
12h 87 * The eclipſe was fo nearly annular, that, at the neareſt ap- 
proach, the cuſps ſeemed to want about of the moon's circumference 
to be ga Tk 0 a brown light was plainly obſerved, both by L. Mor- 
ton and myſelf, to proceed or ſtretch along the circumference of the 
moon, from each of the cuſps, about © of the whole diſtance of the cuſps 
from each cuſp; and there remained about g of the whole diſtance 
of the cuſps not enlightned by this brown light; fo that we were for 
ſome time in ſuſpenſe whether or not we were to have the eclipſe annu- 
lar with us. I obſerved, at the extremity of this brown light, which 
came from che weſtern cuſp, a larger quantity of light, than in any o- 
ther place, which at firſt ſurprized me; but afterwards 1 imagined it 
muſt have proceeded from ſome cavity or valley made by two adjoining 
mountains on the edge or limb of the moon. I had often formerly 
obſerved mountains on the-cireumference of the moon, more or leſs 


every- where round it, but never ſaw them ſo plain as during the time 


of this eclipſe ; for we had the air exceeding clear, and free, of all agi- 
tation; notwithſtandi ing it blew a perfect hurricane of wind, "which be- 
gan about xhe middle of the eclipſe; and I remember, in the annular 
eclipſe of the ſun in the year 1737, it did the fame. The mountain- 
ous inequalities on the ſouthern limb of the moon were articularly re- 
markable ;- in ſome parts mountains and valleys alternately ; others. ex- 
_tended a conſiderable way along the circumference, and ended almoſt 
perpendicularly like a precipice. L. Morton was able to fee them very 
eaſily thro* his ſmall reflector. 

A little after the middle of the eclipſe, Hbiher clou&s, chat ſeemed ſta- 
tionary below the ſun, appeared tinged on their upper extremities with 
all the colours of the rainbow. - © 

During the greateſt darkneſs, ſome people, who were in the gar- 
den adjoining to the caſtle, ſaw a ſtar PR eaſt of the fun; which, 
when they afterwards told us, and pointed to the place where they had 
ſeen it, we found muſt have been the planet Venus. This ſtar, we 
were afterwards told, was ſeen alſo at Edinburgh, and other places, by 
a great number of people; but I did not hear of any other ſtars 
being ſeen. The 5 was not great, but the fly appeared of a 
faint languid colour. What is pretty remarkable, is, Mr de Monnier 
aſſured us, that hen ke” "at the furr with his naked! eyes du- 
ring the middle of the cel; „he could obſerve nothi upon the” fun, 
but ſaw che ſun full, Tant in“ Bis Hghe.” This, To 

ine, pon, be owing to his being fort- fig 


nn 


the apparent vertical di jamerer of the 
fury at noon; which he found = 277 4&7. The mierometer, with which 


e e 


m apr to ima- | 
4 9— about 


77 


-* 
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the middle of the eclipſe, a remarkable large ſpot of light; of an irregular 
figure, and of a conſiderable brightneſs, - about / or 8“ within the limb of 


| Jun; but to me the whole ſun's body ſeemed to be more or leſs covered 
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the moon next the weſtern cuſp. I thought I loſt this light ſeveral times, 
but whether this was owing to my ſhutting my eyes, in order to relieve 
them, or not, I cannot tell J am told, that the rev. Mr win at | 
obſerved the ſame. When I firſt perceived it, I called to Lord Mareton, 
who was in the next room, but he could not ſee it. i r BN, 


Before the eclipſe began, and during the whole time of the eclipſe, the 
air, as I ſaid before, being exceeding clear, I ſaw thro' the 4 foot reflec - 
tor the ſurface of the ſun cover'd with ſomething which I had never ob- 
ſerved before; it ſeemed to be all irregularly overſpread with light, and 
a faint ſhade, eſpecially towards his equatorial diameter. This appear- 
ance was ſo odd, that it is difficult to deſcribe it, fo as to give an ade- 
quate idea of what I ſaw ; but it I may be allowed the expreſſion, it ſeem: 
ed as it were, curdled with a bright and more duſky light or colour. 4 
This appearance was permanent, and regularly the ſame; and if in any 
degree ſeen before, may have given riſe to faculæ having been ſeen in the 
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with it. I looked with all the attention poſſible, to ſee if I could obſerve 
the body or limb of the moon before ſhe touched the ſun, and alſo after 
ſhe left it, and was intirely off the ſun, but could ſee nothing at all of any 
ſuch appearance. I mention it to ſatisfy Mr de Liſle, who, publickly de- 
ſired this might be attended to. vr. n ie ae 'n 

The barometer had been falling for ſeveral days before the eclipſe; and 
even that morning, when it was at 29.2 inches. But during the eclipſe 
It began to riſe. e N 


| ent. i att % eie . 
Juby 11. at 8h in the morning the thermometer ſtood at 54 
3 waa om" Cd fond. a. oor 


at 4 O p. m. at t e 

July 12. at 11 0 4. n. it ſtood allt 357 
at 12 O or noon at - =; „08 wagh) 

Fuly 13. at 8 30.4. m. it ſtood at 0 
8.4 0:8 BM 5) | 1 * 

Fuly 14. at 8 o à4. n. at N „„ eie 
A r e e e e ee, 


at 9 7 at | — — „ e 67: 
at 9 20 at YN - — — — 1 97. 
at 10 ò at . — > - ci 
at 10 26 @ , fKftt. 2g n e r ro. 


All theſe obſervations of the thermometer were taken when it ſtood in 
the ſhade; and the times are by the clock. [Immediately after the mid- 
dle of the eclipſe, the thermometer, when expoſed to the fun for the ſpace 
of 100 of time, roſe only ⁊ a diviſin. 5 Nie 


Thermometer 


N ET beupb Joly 10a. 


Thermometer ſtill expoſed to the Sun, : 

i AC 406460 oo 5 ſtood ac . noo 42 artit ti Ii: uur rh 387 

. ee 30. // ot elmo o 61 rigged horned * 9 
gat IOH7 30 WWW Wt * dne Wise $199 ih HH er 

at 11. 4 O0 at x1 Log e n ed olbbim tun 1201 OT 

i yo od it its lie 2 „A cen bees 

rang 00A © * 169.5 p gat 36 nt oi: „Hi 37 > fg 


4 hermometer n 2 in abe ſhade after this laſt obſervation, lied 7 
at 12 gf ſtqod at ro umn cating ur nies tract 02 2:75 Gods 
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Theſe br were made with a thermometer of Fabrenbeit's ſcale, 
the diviſions of which were very ſenſible. We did not at all perceive or 
feel any greater W Ia cold, during the celiple, than we felt before it 
began. f 8 

The weather being very bad at Edinburgh, Mr M. . — Prof. Math. 


could make no obſervations of the Eclipſe ; he only ſaw the end at 1 1b 500 


34 true time; and even then the ſun was: ſomewhat cloudy: he took 
however the ſun's tranſit over the meridian (as then ſuppoſed) at 12 4 
42” by: his clock, and heard the ſecond cannon; fired from the caſtle at ++ A 
7 48” by the clock. We afterwards, in a few days, examined his me- 
ridian mark with a very exact equal altitude inſtrument by 3 ſeveral corre- 
ſpondent obſervations; and found his mark 31 22“ of time to the W. of 
þ true meridian. The college i is abort. 2 500 feet diſtant, from the caſtle 
Eaſtward. a 
The Rev. Mr Bryce, at Aldi Non, 3 6 —— to the W. =, Edinburgh, 
0 555 '5 5's + we owning with a r- 2 9 ane eus 

| 1 Ted > 
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_ by 01 22% * = 30 
ennie = Y 1: © 
10 23 10 
3 oaths Sas 12 10 14 10 
| - — 10 16 15 
The cuſp which Ae now vertical, now becomes Eaſt, . | 
and about 300 from the zenith to the Eaſt at - F aps Pe be 
The middle of the eclipſe as near as he could judge at 10 17 40 
The lower a at the * and yay rogers” and m— 


at 


VOL. X. Part i 1. | | : * | The 


Diviſions 7 


10 24 45 


End of the eclipſe at SP 
And that, by an obſervation made at a « place abour 18 miles — W. + 


wean Eels of Jal ae 


P 
A 


The fame = All in the ſame — at ev . een 8 


The ſame cuſp ſeems to begin to move towards the W. at 100 4335 


The motion of this cuſp ſcarce ſenfible t: e 45 

The other cuſp middle between _ "_ 9 the N 9.25 
towards the E. at 5 

End of the eclipſe, the ſun being quite cler . e ct 48:40 


18 


I ſhall ſet down the following obſervations of this eclipſe juſt: as 
they came to my hand when in Scotland, without making any other re- 
mark, than that, from the diſagreement among themſelves, they do 
not all of them ſeem to have been made with due accuracy and at- 


tention ; for want, I ſuppoſe, of ſufficient 1— in this kind of ob· 


ſervations. X 
William Crow, Eſq; at his houſe ol dune ne near + Haymouth, 1 559 
51 N. ſays, - EY 
< | HH 


The eclipſe began alt » B13 0 
Half of Ius fun ecliplhd ge” ae Sa. 9 50 0 
Middle of the eclipſe, + of the ä the moon at 10 26 0 
End of the eclipſe * . 


Mr Jobn Mair, at Air, lat. 550 ſew N. ia hs cup . gb 4s 


but that, by reaſon! of clouds, he could make no other particular 


ſervation ; — that, by a view he had of the ſun ſome little time be- 


fore the end, he thinks the end of the eclipſe might be about 11 48“. 
Mr Mark, te wacher of Math. at ene lat. * 25 N. obſerved, 
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The de ginning of the annular appearance : at 2 2 „„ ne wY 
AR of (PE e r V 10 2 


He ſays, the beſt obſervations make the 2 a mal matter nu. 
rower on the upper than lower ſide; by which it appears the centre of 
the eclipſe was to the N. of Dundee. 


Mr Jobn Stewart, Prof. Math. at Auer ls writes, har bra an obſer 


vation made at Manroſs, lat. 56® 41 ole oni! 

b ; 34> £3. AM CQO 8 4 FH 
The annular appearance began at 157 Sly 3tt 1115 CST) 
Annulus ended at - « - 2% 1914757 6179 eg 
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5 b ht birt any mit ads i 
"And that at  Hberdeen, lat. 57% 5 / 22 59217 10 Frs dil: 1 117 101 
The began 5 33 
Middle of the a and annular e. 28 near Py EET 
10 23 3 
he could judge, W onifk190 nt nom 34 00 r unn 
End of the annular appearance mmi“ e Ind By | 
He writes alfo, that he . an > non. from \ r Reid, Miniſter 
at Ooh e e 7 Rane N. W. df er 250 obſerved. 


2 + - *+ 3 
} 341 Dine 08 


"| 
07 2 + 1 1771 irs 


rap EW” his: 7] 


Me Stecvart — 5 by e comparing his blery ag 5 LT 


this of Mr Reid's,..he apprehends he ig in miſtak e as to his judging of 
the middle of the eclipſe, and annular ap APPEATANFE3, an reckons, that 
the annular appearance an at M erdaen at 100 29 and ended as 4 
By which the total duration of the. annulus ng of 48 3 and the end of 
the eclipſe at Aberdeen was at 14" 49/ 33. 

The Rev. Mr Jripia,- at Elpin,. lat, 97937 base he "caſter lic a 
the moon touched or entered on weſtern kinb the ſun at 8" 57"; 
tho' he ſuſpects it began a little ſooner (another having taken the tele- 
ſcope out of his hand); for when he looked, the — N was a little ad- 
vanced on the diſc 4 the ſun about 300 from n dla e of the ſun to- 
wards the W. 


| \\ TS 34 25 1 

The eaſtern cuſp i in the zenith of the ſun at +, „ „ 9 6 10 
Eaſtern limb of the moon reached the centre of the 11 2 at 9 39 © 
The audi began Hhout: 39? rom e en de +: 10 20 0 
weſtward at ; 1 
The annulus appeared moſt perleck r: rot 0 n bar” 10 445 

Tho”, as nearly as he could diſcern, he g it a A lte d 'narr oer 
on the 8. W. limb of the ſun, than it was on t oppoſite ſide. From 
Wy) it ſhould appear, chat che cave of the "EE was to the ſouthward 
RAB . 10 gn t 
The annuus Was ee to, break, on the $ 5 limb of the its 
about 30 from thæ nadir, at 300. 255.99 Wot N abi: | 

Before the joining;of the cuſps at, 9 ＋ 2s 7 * at The breaking of 
the annulus, he ſays, he obſerved a quick tremulous motion, and evra 
Ang N 2 irregu ar. 
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ar bright ſpots between the cuſps, which diſappeared in a few mo- 
our and he thought the moon's body paſſed quicker about the time 


© Befort'the weſtern limb of the moon reached the centre of the f 
diſc,, the ſun was hid under a cloud, and continued ſo, till within ſome 
little time of the end of the eclipfe, Which happefi&@ ax f xÞ 507 bak 

- © There was no cloud all the time of the formatiom of the 5 
the duration of it ad he thinks he is pretty right, 48't& the time bfi 

continuance ; for both the formation and breaking Were very ſeriſiby tc 
be obſerved; and paſſed in a moment; affording # very pleaſant fight! by 
the irregular tremulous.ſpots of the fun. i 5 
Ile ſays, the darkfleſs, during the annulus, was not ſb great as #ifttle 


t 
e 


nor any preſent with him. He was told of it after his obſervation was 
over. | SP ASTRXIYR THINS 903 10 QNtrinigad 
He ſays, that by an obſervation taken of the ſun that day at non; He 
found that his clock was ſomewhat leſs than 1“ faſter than the ſun. He 
fays alſo, that he obſerved this eclipſe with a teleſcope 3 ſeet long) And 
that he had a very good burning- glafs; but that it had little forc, Uu- 
ring the annulus, and fome ſhort time before and after. 

Mr Duncan Frazer writes to Mr Morro, Prof. Anat. Edin. that he 


went to the houſe of Culloden, lat. 370 29“ N. on purpoſe to obſerve the 
eclipſe; it having been ſaid, that the centre of the eclipſe would paſs 
there; and after having adjuſted: his clock by the regulator- clock of a 
watch-maker at Ba , 


long, and found ' © 1 001 91; 


z | 
E 14 NI Int! "£% h . . 


Beginning of the annulus at - „ 1 
End of the annulus at - 5 3 10 5 10 
End of the eclipſe a. 1 10.69% 203, fi 117. ogy 29 30 
LY s Net 4, In -h962694 moor = io mit roll 


Buy comparing his obſervation with that ſent him by Mr eine at N. 
gin, he imagines his clock was not ſet to true time, ſince there is ſo great 
a difference, and more than the difference of longitude between the to 
in the ſame parallel of latitude. (16971 46 4 ONE; 

Mr Murdock Mackenzie (who has for ſome years paſt been making 
ſurvey of the iſlands of Orkney, and whoſe abilities for ſuch an undertaking 
give us hopes he will for the future, free navigators of a great mam me- 
lancholy diſaſters, which formerly happened in thoſe ſeas, thro*the'want 
of true charts) made the following obfervation at Kirkwnlt in the iſland of 
Pomona,in Orkney the latitude of which is! $89 587 N % 

| | r F19600 BAY 261i 20 AUR IS 
1 "ORE . Beginning 


. 


_ 44 Sun's Eelipl e July! HMM. 


of the annulus (eſpecially as it was forming), than at*ahy*bther tine Uu. 
ing the r WU TORT TITS CL ERIN. 1 Abbie 


before and after; and, when greateſt; was only ſomewhat dufkkiff bit | 
obſervable, Some ſaw a ſtar to the eaſt of the ſun; but he ſaw it not, 


e obſerved the eclipſe with a teleſcope 3; feet 
18 11 1 Rt of fort} 


places will allow; it being no more than 26 computed miles, and nearly 


3 F 6” WHY” x ſp __.c 1 _ - © 4d; kk... A x - ADM « A MF co Y 
N 1 " w 


capngt be more than 4 wrong 


. Which 88 i fre 
Flip to the end. 


eis San Ecliple:of July; 14; 100 =_ 


rt; 100 942 Dar ac O es ad? N „ ADE 1 MW 601 x nll 


eginning o fitherech pte about . 82 * cb c —— 1 _ 15 1705 4 8 40 
Jah bd aer Wan en 7 563 eee een et 
v He ſays, . genen douds, þ he Ong = be perſety cxalt, as 

the preciſe time 1 ing; but adds, that innin | 26708; 
Ay nor the end moret that 20. He ſays 5 A 
is ſure he did not fee it — 2 but that there remained about hors of 8 

e ſun's eircumference intercepted at the middle of che eclipſ Ga. 
Fo It having been an opinion pretty generally received, tharcherdarker nu 
1 perts of the moon's . are water, I take this o nity to remark , 
that though thoſe leſs lucid ſpaces are for the moſt part, to appearance, 

evenly extended ſurfaces, when teleſcopes of fimall magnifying powers 
are made uſe of, yet, when they are examined with larger magnifiers, 
tatit is eaſy to dicern on them many protuberances in a longitudinal 


th direction ʒ and that theſe riſings are really elevated above the common 


plane ſurface, is paſt all queſtion, from their projecting ſhadows, al- 
ways oppoſite to the ſun: Moreover, they are of the very ſame colour 
as the plane they ariſe from, of the like ſmooth ſurfaces,” without any + 
ſenſible aſperities z and invariably the ſame, under the like poſitions of 
the ſun to the moon, at altas far as I have been able e 1 
12 or 15 years frequent obſervations of them. 
5 Being prepared for the obſervation of this eclipſe with A nelle ding 3 
Aer about 2 feet long,, and being ſufficiently ———— with the drid, by Don 
otion of an aſtronomic ebe en which I had uſed in my voyage to Antonius de 
ru, in making ſeveral obſervations. I obſerved; ms. Deginning ot the Ne 3 *. 
E to have happened in true time about 85 49˙ 6 8 Jan. c. 
The ſpot 2 & in the diſk of the ſun between it's eq⸗-· 1 1749. Pre- 


ſtern and ſouthern parts, which could then be eaſily diſ- ( 2 Kalos Jan. 26 

cerned, becauſe there was no other near it, began to. be. bo - 4 447 5 Tu 9. 

immerged - Lats thts e #4 
The total immerſion of this 3 e ee 3 3 27 462 


I was not able to obſerve either the emerſion of this * or pF —_ 


the whole eclipſe ; for the ſun, being! in it's greater altitude above. the ho- 
rizon, made the uſe of the teleſcope inconvenient. Nor could the 15 
cular number of the digits be conveniently: determined for ſeveral rea 


About the beginning of, the eclipſe, part of the lunar diſk, ha e 1 


| inclining to red, which afterwards increaſed with & increale 17 1 ic 5 
The 41 was clear, and the atmoſphere er 2 00 


II 20 d ſo, it conti- 


dien till chef ez When the Rx mug was in the abe eas ſome 
diminution of light; Cs reflexion Was = ohe 
5 0 of light; AF abſerved te Fe Fs t, 


r Was 0 Ss ave loſt ſt ſomerhi ng 
125 LAs hour after ate ee of the e 


2 . 11.307 3 


ig. 14 Sthe fu 11 A the lnb eee vx” * im- 


mote Uh, Wi how's he anpon pergeiye a before phy on = pf” _-; | LA 


wy” 5 Big. 749011 an 
63 TA 9 414. b 63 3 "$14.3... 14 1 16068 401, w ©. . 0 ; 
. " * . 1 * 7 * 


Solar Eclipſe, + V. 1. Begi andy: mt; ol 20 24. / 
Jan 8. 1750. J he Hrſt ſpot b bro” non A618 ID J1QK 253 25 
8 The-ocft cl wot be obſerved for the claude a 31.2 tap hib-5d PR 
V/ Chriſto- Quantity ot-che eclipie * dig. 48 min. 5087 e 9 27 49 
pher Maire. Again more e N NH A lin 0 an 1296, Bt "21-51 20 
Ns 494. 20 . The fm W JIE MY 36 15 
6 Read * © Dwacdigits-remain eclipſed: - 18 $20R)5 HOU EL 2 =. 22 55 %7 
. 749. One digit exactly © 0 Saha 5 25 he e296 IV 9900 LS YI AL 
End ot Wn eclipſe Oat i» * 1 nds... Le: 2 £21 23 11 32 
The obſervation . 27 $A tube, 2610 ban the mi. 
crometer 1 The nnn 
in e 5" 0 and 4: ot time Fun eee 1% 
| 10 916) VOL 6 2980210 fil! 5113 0J 31 log 0 2 * 
at be „The 8 was at 8 39 49 true . 2: 1844 4143, #8 
Olfervatory The end of the eclipſe ar ek N e 06 7 220375; . t 
by M. Grid: The'wlokdduration9& 27/4 Mg 


aye +4 Of the S. W. of che Obdſetvar cory, dfiithe diſtance of 1 77 Rbinland Yards 


p. 339. Read een, N Uns, that L 20110 aA CAL) . iT? 15 a 
Feb. 15 | U hu 210, 14 — dne 0 EL, es 2» 
1749-50. The beginning: was at 9 38 30 true time. „ e, 
weep wr" a And the end at bs 1 11 19 50 5 ee eee 2968 N - 
The whole duration A: ec bn enen 
That is, 34” more than at the Obſervatory. md 


. 
. NOSL thefolardiſk; L the eaſt, O the welt, N the gorthem 
part of the diſſe, & the-ſouthern a b the ſpotpbſerved in the diſk e 
the ſun; c another between the N, and the W. to which the eclipſe did 
reach; Rr ie middle the ſolar dix. #11. 


chow, jun. The obſervations wereogilaiio with-the- Veste exactneſs, uhs weather 
and M. Kies. being as favourable as could be wiſhed; the Whole time. 
Tranſlated M. Enter obſerved//im!hi8:own! houlgs which ftands a little to he 


The diameter of the umbra was 67 Nhinland inches... MZ, 


Letter from VI. In the preface to my lunar tables, 1 hinted, that one ae 
Mr Richard liſhing thoſe tables would be, the aſſiſting of erſotis ane et to 
Dunthorne 8 P 7 
ehe Roy. Techify the lunar Aſtronomy, , by enabling them more readiſy to compare 
My Charles a Nerotoman theory with obſervations. Since the publiſhing thoſe ta- 
Maſon, ples, I have ſpent fome time myſelf in that compariſon; and here ſend 
F. R. S. and you the refult, that you may communicate ic to the K. Hoc. if you think 
* ow it deſerves to be made publickxk. | 
J Nat. Hit, As the motion of every ſecondary planet wust Page of the errors in 
at Cam-. the theory of its rimary, I thought proper, before I Undeftoòk the ef 
bridge, cn.  thihation of the lunar numbers, to compare thoſe of the ſun with $4 
3 -* vations. I compared ſeveral ſets of Mr Hamſtead's obſervations, after the 
ion, Nog82, method he himſelf. reaches ?, which, for many. reaſons,” I think the b 
P. 412. Jan. method Hitherto uſed; and, with the CONCUTrrence of 'a 1 . 
22 ſkilled in theſe matters, determined the mean motion of the un at Gree 
are am- 


bridge, Nov. _ + x * Prolegom. Hiſt. Cœleſt. p 133, & eg. 


4. 1746. Read 
Feb. 5. 174%. 


* 


modes lat FI oy 170 ON w. 200 e its 
. 5 300 of, and the greateſt equation 
ae; iy Lam fully are very near the truth. 
Ef theory of the ſun ener ſettled, 1 L 
Ae, lunar Aſtronomy. I began with obſervations of lunar e- 
clipſes about the equinoxes, when the a of the moon was in the 
ſun's quadratures es; becauſe at thoſe times I could conceive the moon's 


firſt equation, and the elliptic one, called Proftbapherefic : From a 


pariſon of ſuch obſervations I obtained the moon's mean longitude, 
which came out 10, at leaſt,” greater than in rheTables, and very wary as 
ton has it in the laſt edition of his Prinoipea.” 
I went on to examine the place and motion of the pose, and theory 
of the increaſe and decreaſe of the eccentricity; as well as the greateſt and 
leaſt eccentricities themſelves (from the beſt obſervations, and beſt ſituated 
that I could procure): all which-agreed-ſo well with the tables, about the 
ſiin's mean diſtances, / that I dare venture to make no alteration therein: 
indeed I think the 6th equation does not ſo well account for the variation 
of the motion of the apogee, and change of the eccentricity, according to 
the eater or leſſer diſtance of the ſun from the earth; and therefore I ſet 
myſelf to compute what change this difference of the ſun's action upon the 
kate orbit would introduce in the moon's place in every ſituation of the 
ſan and lunar orbit; and found, after many tedious computations, that 
the ſun i being i in apogee, this, work, 50 where.greateſt, would amount to a- 
bout 4, and to 4 16%, when the fun is in perigee. In other diſtances of 
the ſun from the earth, this gteateſt change is proportional to the difference 
of the cubes of the mean and preſent diſtances; and in every Sityation. of 
the moon, and of her orbit, the preſent | is to the greateſt equation nearly 


as the ſine of the exceſs of the moon's mean anomaly above twice the an- 


nual argument to OATS. k —— the e 2 che 
ſun! is in his 2 | i 
4 Fo Ce - Sohnlevele; and 1 that exceſs 
than 1809; and diminiſhes it when otherwiſe *. . 
In fine, I compared the theory of the moon,” as to her Wesir de, with. 
ſeveral obſervations, as well in the octants and ſemi · octants, as in the ſy- 
zigies and quadratures, and found ſuch. an agreement when the above 
corrections were made, as ſeemed rather to be wiſhed than. hoped for, 
conſidering the many inequalities wherewith the ſun's action diſturbs the 
motion of the moon, and the defects to which the beſt obſervations I 
have hitherto met withal are liable. © e HR 
I have compared 100 obſerved. longitudes af che moon with the tables; 
vi. 25 eclipſes of the moon, 4 cn the 7 a Flamftead's 
| =; [3 EAforia 


If this equation be . and diminiſtied in a eu 8 
dal parallax, it will become more exact. And I think, if it were always diminiſhed by 3 
or . 4 art, it would agree better with obſervations. 


Toms } 


Ar | 


ir affected with no inequality: but the annual ane, called by Newton | 
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Of the Acce- 
leration of the made in different ſituations of the ooh and 6 


b, 5 


sere tse pie 


ginning and act but Hevelius ſays he could not obſerve the beginning 
e r-, ſhew the 


1n remeGate. phaſes. compared. x 


midAale+6 have been OI 4 ſoqner; to Which the 9 128 com- 
put N en duch diff 3 


A mths obſerved 
C08 mylelf, from the obſervations; 
errors, . che e or. pn thoſe proce in the 
4 22 25 


* * »S 


„ Bkived: latit 


; * 
* — FS WM 4 * ww nn 4 $4 by 


of 455 moon which 7 have compared with. 


1 1 es, ſhew them to be very near the truth, Both ifi tlie motion of 


the nodes; . UI in n the inclination. : 


, } £4 of = . 
VII. After 1 had compared” a good nu num 


er orbit in reſpect of the 


_ the ſun, with. the Newtonian theory, I proceeded to examine the mean mo- 


fame. 


492. p. 162, 
Apnl, &c. 
1749. dated 
Cambridge, 
Feb. 28, 
1748-9. 
Read June 1, 


1749. 


facts obferved, as publiſhed i 


tion of the moon, of her apogee, and nodes, to ſee whether they were 
well repreſented by.the-tables for any confidepyite number of years, and 
whether I-ſhould-be-able-to-make. ac the moon's. 
motion which Dr Hall ſuſpecte t. 1 

To this end I compared 3 edlipits 6 of the moe i cbſerved by Ty- 
cho Brahe,” as they are ſet down in his?Progymmaſmate, pi 1 14, with the 
tables and found them een as well as could be expected; con- 
ſidering the imperfectiom of his clocks, and the difficulty there muſt 
commonly have oem in” 1 che middle of the eclipſe from the 


of time between T _ Brabs and Flamſtead,- rendered 2 Hehe obſervations. 
but of little uſe in this . 

The next obſervatiens t oecurted to me were thoſe of bound Wal- 
ther and Regiomontanus, which being at double the diſtance of time from 
Flamſtead that Tycho's were, ſeemed to promiſe ſome aſſiſtance in this. 
matter: upon comparing ſuch of their eclipſes of the moon. whoſe cir- 
cumſtances are beſt related with the tables, I found the 
of the moon. were moſtly g too forward, and i 
which I could hardly perſwade myſelf to throw upon the errors of obſer- 
vation ; but concluded, that the moon's mean motion ſince that time, 
muſt have bean ſomething ſwifter than the tables repreſent i it; though the 
diſagreement of the obſeſvations between themſelves is too great 0 infer 
any thing from them wh certainty in ſo nice an affair. 

Then I compared the 1 
with the tables, and found of the moon in three of 
them conſiderably too forward : this, if I could have depended upon the 

longitude 


uted places 


* M y tables conrefied a as in my former letter; which is always to be underſtood of the 
tables mentioned in this. c 1 


, 
. * % 


* 


—_ 
4, the time of the middle of this eclipſe here fer down is from the be- 


1 eee 4 
of modern e 


f. Clef? Indeed the Mall diſtance - 


ſome conſiderably more, 


our well-Known eclipſes obſe al by Abategnius 


$95 vis 


— ſinks Moag 
de of Aua veuldovery mich have ronfirmed:me ini tlie 
that the mon mean mption n 
centuries than the tables make it; t differences between thife 
obſervations; puckchenubles] abe | not amiform enough to be taken for a 
certain proof thereoſi (jt! 210147 e . pie R „ene N 
1 would meet with»no-obſervations.'of: to: be at all depended 
thoſe: of us afid Alba except two of the 
—— the moon · made at Cairo dii Egypt, related in the Prolegv- 
mena to Tycha Brabe's Hiſt. Czleft. p. 34; nor any between thoſe of A- 
bartgnius ard Prolemy, "beſides the/cxlipls!oftheifarrobſerved by Theon at 
Alexangrio';' notwithſtanding; I \ſearched-altrhe remains of anti- 
quity i could find with) that view. e'Thelſe: 
more valuable, becauſe they were obſerved in places the longitudes and 
latitudes: vhereof are determined by -Monfienr Cbanellar pf the R. Arad. 
Sc. Wh was ſent by the Hrench King ä wich proper in- 
ſtruments for that U% iht Ig vinty Alb d mw 
The ſelarvechpſe:obfetred by Theor: was in The if rath year 


-opinion, 


day of Pauni, according to the 


hours nearly afternoon at Alexandria. Theonis Comment. in Ptol. m 


aud the temporal hour at Alexarndrid: 
bour as y w 6, makes the beginning at. g etuinoctial hours and 24 a 
ternoon, andthe end at equinoctial houss 15 nearly: 
| . 100013 eee eclipſes obſerved at Grand Cairo wete as follow” 
Anno Hegiræ 
« ordme We gong quartus, & incipit ille annus Saftes die 19 Augilſti, 


« anno Chrift:;ano 977) obſervatum fuit Cabiræ in een, metropoli 2 


tium eclipſis 2 cum altitudo ſolis eſſet 75 43 quantitas obſcu- 
« rationis 8 digit. Ea finita fol elevabatur 332 Ex Schickardo in 
&- M$.” Fhis eclipſe was Decem: 1 3, in Fe 705 of Chriſt 977, the 
beginning at 5 2 5 „ and the end at 105 45% apparent time in the motn- 
in 

5 Anno ade} die Sabbathi, videlieie 29 menſis Hroal(numero decimi, 

qui Paſchalis eſt San eclipſis ſolis occupavit digitos 7; In prin- 
« cipio ſol altus fere 56%, In fine fol 6eciduus- elevaba gradibus 26. 


« Ex Schickardo in „This eclipſe was June 8, in the year of Chriſt 


978. The beginning at 26 315 4 and the end at 4" go. apparent time af- 


Lernoon. 


Anno Hegirz 368 (qui-i incœpit die 9 Augusti, amo Cbriftiano 978). 


die Jovis, 14 Sal, luna fuit orta cum defectu, qui at 32 digitos ac- 
< crevit z cum extaret fapra horizontem gradibus etiam 26 ſubaudio fi- 
nem tunc accicuſſe).  Schickardus.' This eclipſe rs 14, in the 


* 


* Du Hanel, 22 p. 309, 295. ö 8 


uſt haveibeto ſwiſter in ſome of cheat 


es af the ſun are tlie 


of Nabo- 
naſſar the 29th: day of Ibotb, — the Egyptians,” but the 22d 

, ; he\ carefully obſerved the 
beginning of 2 )tempbral (/hours./aridi a aſternoon, and the end at 42 


Cenlirute, 5. gaz. This cchpfe was Fung i 6, in. the eur of Chriſt 21 : 
being at that time to the equinoctial 


367, die Jovis, qui erat 28, rabie poſterioris (is 115 
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year of Chriſt 979 but as the middle mssen Eaterablighals 


I think renders ctlipſes of chen uſeful n thoſe N 
in that buſineſs, | ee 919% lee ene e. 


Dram EG, 8, and Bn, perpen 


of the place and the pole of thoſe times; which being found, the ange 
Eg, their difference will be known, from whence the line a and the 


whence and the line ag, a, and yÞ = Cy may be found. 


This equation ſolved, gives us the value of x, from which & and u wil 


| Of the Arctlerotion of the Modu 


ohſerved of it, I made no uſe thereof in een con- 
cludes with the following paragraph: ne de dt nn Seine 
H tres — func as B- ng qui juſu — 
« Haly Almanzor, ſapientis, Aigypto tunc im rebus vacab 
« feſtihus. Hujus authoris tabulas habet Jac. Golius profeſſor . nf 
ui mihi inde communicavit iſta) in quibus plures aliæ, ſui & fuperioris 
vi obſervationes extant. . W e e r 
« Schickardus.” - c e * 09 

That the — * * Ps be applied: to thee exa- 
mination of the lunar motions, I contrived the following method ; which 


— 


Let ABC n repreſent half tha anche Eee diſk, AECa portion of EB 
the . projected thereon, FG H the path of the moon's _ 'M 
over the diſk, E the univerſal meridian, @ the ſituation of the: 

the beginning of the eclipſe, f it's ſituation at the end thereof, 4 


tre of the ſhade at the beginning, and e its centre at the end ot the cel 
dicular to the path of the ſhadow, g 


Parallel chereto; Join a and Be and through, ne bai perpendliculr 
co MC. 1 
Then (computing the true places of the fan and moon at the obſern 
times of the-beginning and end of the eclipſe) we ſhall have given 8c the 
motion of the moon from the ſun in her orbit during the time of: thee- 
clipſe, and a #= gt the ſemidiameter of the penumbra; which are ta ber- 
duced into ſuch parts as the ſemidiameter of the diſk contains 10000: Wl 
The angles BEI and BEG, being found by methods commonly known, Wl 
GET their ſum or * will be likewiſe given. Alſo 2 and £3 
vill be ſines of the ſun's altitude at the beginning and end of the eclipk 

reſpectively ; IEz and LEP, are the angles at the ſun betweeen the vertex 


angle Ex may be computed. 

The angle G Ea is the ſum or difference of che known angles GE T and 
TE: In the figure before us, the complement of this to a ſemicircle 5 
Eay; which being ſubtracted from Eag leaves the angle ra from 


Let a , -e, dg cas, and R= I. 

Then / þb—xx=1e, and , and / bb—cc—2 c A, by Eucl. 1. 40. 
Conſequently a - Vπνοσ == ec 2c = which being re⸗ 
443 —41—2 4 — 


4aa at 


duced, gives us the quadratic equation xx Ter 


be likewiſe had. In the triangle ag we a bu the 8e f 


/ 


Of the Acceleration'of the Moon, 
EB given,” whence ab and £0 may be found: conſequently 38 will be 
— and from the obſerved time of the beginning of the eclipſe, and 
hourly motion of the moon from the fun, the time when the centre of the- 
ſhade is at i will be had. Laſtly, in the triangle Ela, we have given the 
fide Ea, and the angle Ea = BE (the ſum or difference of the angles 
ET and IE a); therefore the ſides E. and a may be found. But E. is 
the diſtance of the moon from the ſun in the ecliptic, and a the 
moon's latitude at the time when the centre of the ſhade is at ; which 
may be compared with the computation from the tables for that time. 
By this means I compared the aforeſaid ſolar eclipſes with the tables, 
and found the difference in longitude and latitude, as follows. 
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= The agreement there is between the two laſt of theſe differences in lon- 
Gude, Views that the tables repreſent the mean motion of the moon's 
apogee very well for. above 700 years, the moon being very near her pe- 
rigee at the time. of one of thoſe ecliꝑſes, and near her. apogee at the time 
of the other. . pubs | / 
By the ſame method I allo compared the ſun's eclipſe, . Fuly 29, 1478. 
(which appears, from what is related of it, to have been caretully abſery- 
ed by. Bernard Walther at Nuremberg), with the tables, and found the dif- 
ference in long. to be F 10” 29”, and in lat. + gf 127, This wide dif- 
ference. in lat. from the tables, that agree ſo well with the former ancients 
obſervations, confirmed me in the opinion, that the Nuremberg obſervations 
are too inaccurate to determine any thing from them in this affair. 
The eclipſes recorded by. Ptolemy in his Almageſt, are moſt of them ſa 
looſely deſcribed, that, if they ſhew us the moon's mean. motion has been 
accelerated in the long interval of time ſince they happened, they are 
wholly incapable of ſhewing us, how. much that. acceleration has been. 
There are indeed two or three of them attended with ſuch lucky circum- 
ſtances as not only plainly; prove, that there has been ſuch an acceleration, 
but alſo help us to puck at its quantity. One of theſe is the. eclipſe, ſaid 
by Hipparchus to have been obſerved at Babylon, in the 366th year of 
= Nabonaſſar, the night between the 26th and*27th days of both, when a 
W {mall part of the moon's diſk was eclipſed from the N. E. half an hour 
before the end of the night, and the moon ſet eclipſed. This was in the 
— before Chriſt 36 37 Decemb. 22. The middle of this eclipſe at Ba- 
Nen (ſuppoſing with Ptolemy the meridian of that place to be 50/ in time 
E. of the meridian of Alexandria), by my tables was Dec. 22, 2 1 4 ap- 
Parent time; che duration was 10 37%, Protemy makes it 10 30“ nearly 5 
; | whones:- 


\ 


nner 2 — - —— —— — . — 


nan Le — — | 
| whbdte+the boginpidg: ſhould have been about W age 
according to Pf —— night at Babylon avis: at that time: 24%vapl 
lang, and therefore dun riſe; at 7 f/ after: minight; and as the mail 
hack then S. lat. 2 was not quite come toi the ſun's oppeſmtion, 
apparent ſetting muſt have been ſomething ſooner, i. e. more tha an] 
hour before the beginning of the eclipſe, according to the able 
whereas the moon was ſeen eclipſed ſome time before her ſetting; W 
I think, demonſtrates, that the moon's place muſt have been forw-•ͤtgg 
and conſequently her motion ſince that time leſs than the tables mike 
it by about 40/ or go. But the computed place of the moon in "ealt 
of the bebe whe ſolar eclipſes obſerved at Grand Cairo, being 
about 8“ before her place, from obſervation ſhews us, that the mei 
notion of this luminary | has been ſomething greater in the laſt 
years than the tables ſugpaſe it, and — muſt have been dowry | 
lerated. ] 
This acceleration is further confirmed by the eclipſe, which Hs | 
_-- chus ſays was obſerved at Alexandria, in ths 54th Y a4 of the ſecond 
Calippic period, the 16th day of Meſſori, when (he ſays) the 1 
gan to be eclipſed half an _ before her riſing, and Was wholly cle 
again in the middle of the third hour of the night. This was In the 
year before Chriſt 201. Sp. 22. The middle of this eclipſe at $ 
Andria by the tables was Sept. 22. „ 44 parent, time; and the 
tion 35 4 , Which makes the beginning at 6 12/ apparent time, that hh 
about 100 after the riſing of the moon at Alexandria, or 40' later thu 

the beginning from obſervation. This difference j in time makes a Ciler 

| rence of near 20/ in the moon's place. 

The moſt antient eclipſe of which we have any account eme 
namely that related by Ptolemy, to have been obſerved at Babylon the 
firſt year of Mardokempad, in the night between the 29th and 
days of Thoth, in which the moon began to be eclipſed ahh one bs 
after her riſing was fully paſt; if, by reaſon of the lat. of the expe 
ſion, it be not a direct proof of the acceleration, it may neverthelels ep 
to limit it's quantity. This ecli ** was in the year before Chriſt 7a 
March 19. The middle whereo Nos Babylon, by the tables, was Maw 
19. 10b 26/ apparent time; and the beginning at 8h 32/ the appar 
riſing of the moon at that place was about 5* 46” afternoon ; ſo 
obſerved beginning of the eclipſe was at leaft 6% 460 afternoon, 7, e. 00 
above 14 before the beginning, by the tables: wherefore the moons 

true place could precede her r by computation but little more chu 
50 at that time. f 

If we take this acceleration to be uniform, as the bleed where 
upon it is grounded are not fuficient to prove. the, contrary, the aged 
gate of it will be as the ſquare, of the time: and if we ſuppo le it 0 
be 10“%Cin 100 years, and that the tables truly repreſent the moons = 
about A. D. 700. it vil beſt * with the before-meatiane 


| e Moo Beliblo of Jalyiad; 17489. 
vations; = the difference between theWoon's place by the tables 


and her * lace in the 7 will be as follows. f 
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vin. I; Fuly 28. 10.13. 28. "The patio diſcernible) | [The Moon's 
v1 06. 30. The beginning, as moſt of: 450 com- Edliple of Ju- 
| een 0 bo IN 2% 1748. 

pany Ju 85 ; obſer d at 
18. 38 Mar re humorum ut rouch'd. Marlborough 

26. 24. | Began to touch 7 Jobs," 1779336 234 houſe, by J. 


il —— Hebo bile&ed. 0 21% War dg 91 ene D. 


24. 09. Tyeho cover d. rh £990 3'91 No. EP: 

29. 53. Touch'd Grimaldi. CENT GATES Lk £8400 hes 1748, 

30. 2 — Mare humorum pans 85 Read Nov. 
34. 14. Grimaldi cover. - 1 1 wo '* F} 10, F748: N. 
12. 24. 30. The End. ps HOOD 9 
. 40. The penumbra quite gone. A erg 
ERC. 222M ww 
About the middle of the eclipſe, the- robes diameter, perpendicu- Oe man 
lar to the r 27. meaſur'd in a 5 foot teleſcope was 33/ 50%; perha ss 
15” or 20” greater than it would have been Wende to be with a 12 foot oi a 185 
tube. + 8 ro aa Rays 
2. I made uſe of the fame e with which 1 abſerved the eclipſe — 2 ; Ma | 


of the ſun mentioned above. EN 3 in this eclipſe being reduced to arid, id, 4D. D. ** 


true time are as follows... TRY : | 2 
TOs ET RN 5 8 3 Oos 9 


The 1 began to be x perceived FFF ee 72 7 Ie 


The beginning of the eclipſe, not without ſome doubt 50 0 1749. Fre- 

Immerſion of Capuanus - Se da” . 10 O 13e Jan. 26, 
Beginning of the immerſion of Mare 3 3 4 10 7. 
Tycho begins to enter the ſhadow / 8 II 54 
Total immerſion of bod bal — 14 14 
Beginning of the immerſion of Saane 1 idr οονẽð Ee. 
Total immerſion of Mare bumorum n en 15 18 
Total immerſion of „ - "464 er Ind 417 4d. Hor 
Reinoldus enters the ſhadoWUVuũo p 238 40 
Snellius and Furnerius touch it N l 1901197 wits 
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begins to be im merge!!! 

Ks eee ares. SD F309) be + 

Hare nettaris begins to be — reren 
y Ma \ 


moaldys totally emerged | — 
515 of che immerſion of Mare geanu, re 
re bumorum begins to emerge 19 11 

% ˙ 1% ͥ . FF GOE 

oral emerſion of Mare nubium e 

otal emerſion of Mare nectaris . ———— — 6 


 Tycho begins to emer ne 47 35 
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4. Eclipfe of IX. 1. Dec. 11. 23.38 134 bit 


the Moon, 
Dec. 12. 


1749. er v- 


ed at Mr Gra- 
ham' un Fleet- 
ſtreet, & John 
Bevis,. M. D. 
end Mr James 
Short, F. R.S. 
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Dec. * I 749. 


4 


End of the ſhadow on the Junar diſk io. 25 nar 


End of the ſtronger penumiiaa 
End of any penumbre whatſoever 1 22 12 


Total emerſion of Hebo 8 49 54. 
12 FO 22 


Rs: 17 25 


F — — 5080 * = 


The beginning of the cdl * was doubeful becauſe the ſhadow. and 
the penumbra were not well ig nas" and therefore they could not well. 
have been determined, the? wy xmoſphers on remained clear, and free 
from all impediments. 99 


1749. By the Clock. App. Time. $$ 
The fr paſſed the meridian. 


6 46 264 A ſenſible prnumbra. 
6 30 56 Eclipſe begins. 
7 5 1 Shadow touches df rus 
7 6 4% Hebo half covered. 
la 8' 13 Tycho covered. * 03% 
8 37 11 Hebo begins to be uncovered... 
8. 38 24 Tychs halt uncovered. 7 
8 
9 
* 


12. 6 43 _ 
5 * 


43 Hobo quite URCOendR 

12 38. Eclipſe ends. 1 

3 17 3 Penumbra gone! | 
53z Moon's centre paſſed then me- 
85 — 29 ridian. 

Ms. ” ll 2104 3009778 TOSIRERE; paſſed; is mean right 
£10 01 aſcenſion being; 9631 gs 
13. 23 56 46+ The ſun paſſed the meridian. | 4 


'T be appulſes of the ſhadow t to the ſpot T bo were Gba with a re · 
iecting teleſcope, which magnified about 40 times, and may be ſervice. 
able for geographical purpoſes. The beginning and end of the eclipſe 

were eſtimated by the bare eye, and a refracting teleſcope of à ſmall 


magnifying power; larger powers being apt to be "ME e too 
anchs;. and thereby render theſe phaſes. more uncertain, . 


4 4 A cb 


44 


SW * . e a 
9 bo * 1 ” * 2 2 * KY * . | 
* oa... a 


N 2 EY Se * ya \ 
18 5 TS * LESS 
er DYE RES WE. 

p \ FF 
3 * 7 2 F > \ 
Y * = e , 


The Eclipſe of feeMiton; Deodnber 12, #749 
jo . _ Apparent Time, a 


era by Dr Hell ables gre th beginning 25 3 $ 
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7- 0 The e came on | the lower ud ot the ain; Amöſt fith, near St 
04 2 2 under the ſpot called'Tyeho,”' in Kals map of ce unge in Hun- 


Yu 


4 tingdonſhire, _ 


[ \ Thai ty 711 19 411 a $0127 
kd etl AF ormnet d 07 9 2 by Mr Wm. 


22 1 . overſpread Tycho. Elſtobb, ju. 


bra approached the — art of More bu rum, in a letter to 
6 The um ra approached (RE _ "I „n 


8 and Tyr Imerged into the u 1 
21 Mare bumorum totall immerged i ee the umbra. | 
gg! N part of Mare Tat eee into Fa um- 
37 The N. E. limb __ to evolve itfelf; and that part of e 
the limb below the ſpot called Grimaldus, began to ap- 
pear brighter than when the penumbta covered it. 
9 The upper part of Mare humorum emerged fromthe has: 
21 Mare humorum totally emerged. 
\ Tycho emerged from the umbra. 
LE The penumbra left eb. 
Mare necturis * from the — 
The penumbra left Mare nectaris. 
Mare fecunditatis emerged from the umbra. 
The umbra left the moon a little below Mare fecunditatis: 
The penumbra went off, and the eclipſe ended. | 
At the time of the greatelt obſcuration, the edge of the umbra paſſed 
below Grimaldus; approachied the lower part of Peninſula fulgurum; 
paſſed over the upper part of Mare nectaris, and croſſed about the mid 
dle of Mare fecundtatis The edge of the umbra did not ſeem to make 
one regular curve, but looked like two curves, meeting in a very ob- 
tuſe angle near Peninſula fulgunum. And that 47 of te moon, im- 
merſed 3 in the umbra, was not viſible. 


by 
. It was fo boiſterous a day, that I deſpair'd of being able to ſee this — 


inks, and for that reaſon neglected: to 12 my micrometer in order. Rome, 4) Mp 


My clock had likewiſe been altered without my knowledge, on which Ane 
account I betook myſelf too late to the obſervation, as will Appear by Maire. Ne 


the following detail. The place of obſervation is in lat. 41047 0%. and 5 404. p.321. 


Read Feb. 1. 


4'' of time eaſtward of St Peter's. For I take it for granted that the 1748 9. 


5 hermæ _ ang are, according t to vos nf $ determination, in lat. of 
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Chord of the part eclipſed 1 35 as was 0 Tod the 
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„ Eclipſe 1 X. 1. We expected to have ſeen the moon riſe ecli Fu before the ſer-. 
Y Moon, June ting of the ſun; but were prevented by. clouds. LEED half an hour af. 
3 „ 9 * ter 9, we ſaw the moon then totally eclipſed; tho” conſiderably brighter 
= 7 i © n the E. than on the W. ſide; by which we found Wet ſhe was then, 
the Strand; paſt the middle of the e<lipk. 8 
by Mr John Z | 5 1 hs ; 
Catlin and . ee e E 
4 —_ Emerſſon, or end of total darkneſs, 77 SI... OA © 
ort, F. . FR SURAT, TIRING a0 Sgt} IGM 54 > 4 ' 
1 9. No. (66. End of the eclipſe at. e 0 51/30 
= Pp. 523: Nov 
1 N Nör. i, Here follows a computation of the ſame eclipſe = Mr Joly Catlin: 
Þ 2750. from Dr Halley's tables, which he ſays was __ in a. warty. z HOWever. he 
x knows of no error in the calculation. 
N 3 . 77 (ft? 
; 3 Mo = = = i= (©... *.:* Yo 
| True oppoſition alt nr -..». 905 G26 
„ d =. >.-,, oi. lt 
. End 2 4 10.62 4 
1 een. 2. 85 
I temberg, by alt. O | | | | 152 f 
„ G. M. Boſe, ET OW. KC 0.17% ‚ hit ts A h /* .. 
. Prof. of Phy- 811 438 34] 3 47 40 23 58 44 [li 59 22 [hence noon 11 59 26 
| ficks. No. 12 350 | 38 44] 46 9| 58 39 | 59 192 corr. for dec. 0 — 3 
496. P. 570 18 17] 39 4% 40 31 58 48 | 39 24 (aoon correct. 11 59 23 
'Y Nov. &c. 20-23 1 0 38 39, 59 2 | $9-31 [and correction 
| 1750. Read 23 30 40 25. 35 17 58 47 | 59 232 ſof the clack, =+ 37 
Nov. 22, 27301 6t --:0 31 23 c8 co 1 v9 265th | | 
1750. 29 4 4 1 3 2-| 59 6 59 33 


er , Belt die loc hne b. 175. 4 
iP int 1225 pt 0 
The ſhade to Tycho nnd e, aide d l e - on Er- 2 
Tyche. entirely covered - e K 7 55 56 


— TT oe, — OR 

Fracaſtorius quite hi ON 8 30 24 

Tycho entirely diſengaged „9 30 24 

End of the eclipſe; as far as could 1 perceiv'd thro' a thin cloud 10 0 16. 
I judg'd the eclipſe to be Somewhat at lf . 5 e 


* - 
C fy 
Y | os & = TE) þ _ ; 


- 


The eaſtern part of the ſky continued covered with clouds, at. 


length 


2, ˙ . Ä ⁰ NOSTRIN ˙ e ² K ̃ ⅛—V»ů. Ä 


| 2 nes 
ekpſe of tie Moon; June 8, ry 


Moon viſible. Emerſion a: good while paſt. 
Ariſtarchus already diſcovered. ae , ee 
4 3 2. lige en begbuf gilde u we 
„ / | ducid parts rev. ” J that E I“. „ 
10 60 %%/ 4 „% 9 42 
11 0 59Þ - © £7 OL 7 2 ON 
4 2 eee 
6 40 n 
10 30 A 
12 38 i 6 321 
5 14 45 | 7 
16 46 5 +: "208 
1 3 
21 17 | 8. 55 
: 25 531 


— * 
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I can hardly believe that. the difference of meridians can. be ſafely de- 


1 


termined by lunar eclipſes. 


1 
3 
A 
3 
E 
4 


Time by 
the clock 
T SY 
11 40 orf 40 37 end of the ſhadow according to me. 

40 40| 45 17 end according to a friend,  _ 
40 30 end by the projection of a friend. 
39 38 end by the corrected Kalendar of Leipſick- 
39 11 end by the cannoiſſance des temps. 
39 46 end by the ephemerides of Manfredi. 


Making uſe of the difference of meridians which I determined in 1 743. 
by a tranſit of y over ©, which is alſo uſed by the Acad. in their 
Connoiſſance. aur ire 5 þ 6 


rev.. © 1 
Diam. of) by a microm..= 11 142 that is 30 57 : 
Hence ſemidiam. of Þ = - - - <« 15 28 > tO 
The ſame according to Nicaſ. Grammat. = x5 25 See Roſt's 1 Tab. 12. 
J. Gauppius 15 271 Aſtron. J Tab. 13. 
Kalend. Leipſ. 15 32 ate cgfrr10 0 
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4 "IV | Ti LAS Ba Oe Nec 44970. 
= | 175 A noo 1 
Y Petal Eclipſe " 4 Kalbe; pomnbra (Doc, 1 * iA vnd 91 (592: 
2% Moon, The eclipſe judged to begin at IS © : 
1 obJerved Dec. Eri be monroe bY Net 
4 2, 1760. iis acovereg ja | vn 2ptag bis 1 40 
Y the morn. in Shadow, tou thes Mare 4 hutmorum 8 5 dE OA CHD 45 L 
i the Strand, gat the middle of Kepler . [wc 4n- jo 
1 ee . Et at the middle of | Ariſtarchgs be: r 2 Jos $5.5: $£ 
my © touthes Cenis es „ s 
L Paul's, and *'& Copernicus half-cover'd 1 E 
'Y 2911 V. of the _ —ͤ—d ä — quite covered? N * — 3 's | 
1 5 A by Timpcharis half-covered «© *% as e or £2 59 0 
ᷓ— ˙ heb | 11-0 | [4 5 | 
1 1 middle of yeba \_ r 1 - 3 = 0 
8 Shors, L. key _ 8 1 20 5 8 | > 31 9 
S. ibid. p. 1 at the l of 'Mgnelau 7 e eit J*8 155 
B. * douthes A e 8 F. — 324 29 
1750. ; ©  -coVErs: Goclenius 7 > NR 3 * 25 17 
3 at the middle of Proclus = a 25- fragt 20 
touches Mare Criſium - - 28' 44 
q at the middle of Mare Ci. CCC 
* a 36 0 covers Mare Cyium 37 VIA) Kaba 4% — ade 2, 5 ap 251 33 30 
2 Total immerſion at « Jay; wr Obey 0005 12 Tr 
The moon begins to emerge DN - = 19 14 33 | 
Grimaldi begins to emerge — — 5 WY 
quite uncovered - - — 18 10 j 
The moon was now got ſo low, and day-light afar advanced, that no 
more phaſes could be obſerved. with any degree of certainty. i 
Theſe obſervations were made with a refleQing teleſcope, that magni- ; 
: Hed 40 times, and a refracting teleſcope, which magnified 12 times ; and 3 
the times were the ſame through theſe two teleſcopes ; for the air was ex MW 
ceeding clear, and the ſhadow well defined, the Penumbra boy ſcarce 
„ ſenſible. i 
3 Here follows a computation, made from Dr Halley's tables, by Mr 
= 2 of Guy's ae ma nt to Mr ar the 9 before the i 
eclipſe. 
0 Dec. 1. in the morning 1750. FO - 4 | 
Beginning of the .moon s eclipſe — = 16 44 31 | 
Immerſion at - „„ „ a 
Emerſion at 28 - ">: "+ "19-20 38 
End at - 7 1 wy. - 20 18 gt 


From bhecri it appears, that the chic began about 50 ſooner than the 
computation from Dr Halley's tables gave it; but the computation 
Ahich Mr Brent made and publiſhed ſome time before the eclipſe appar 


7 


* 


9 OX bn ts * 8 IN N . * A 6 ney * 
” ) 1 J W n M's; f 2 l N 


oy EK 


* 


The Nene t ue mp; en res. 


* penn of the time: obſerved ʒ and this exactneſt he imputes to 
— ney 27 15 
5 ee 
7 Suro 1009 0 SIR Fil LW 29 7 191890 = 2 ak 5 
a * ms a 75 Vith 110 VIE — Het. 5441 SF rp 13900 CMS : Occultation of 
very 410 ; * *. +£,,By:the clock ae act ct; 9 . le by the 
374k Ju & 6. 11 43 . Ammerſion of the e of re _— map ire rw 
enough. n 3 "WI Bevis, 
Lig ot d TSS ie e . #4 D. No. 
co ut . 20A an of the centre. Ts _— 65. 
** e „Wich * 9 4 0 Yor lde 155 IP 
„ . 5 The lock yas e flow: 10 25% 8 -& rr ” _ a .; June 7» 7 
„c 4331 * Grun Of OT dase Jin a 
XIII. In all the Orre Orreries that have ſeen, Vento ir rh de sg The Pheneme- 


her axis perpendicular to the plane of the ecliptic, and her diurnal motion 22 of Venus, 

thereon. equal to 23. hours of oux terreſtrial time. Hence, as her annual uf een in. 

motion is perfor in about 22g Cf our days, it will oontain 234 of her's; „ by Me 

conſequently, to an cye placed in Venus, the ſun;wilbalways ap 

through a ſign of the, zodiac in 19 of her 

inclination, ſhe muft have a continual. equality” of her days F. Bi 

without any variation af ſeaſons, and ſo her annual motion can be. of nõ max? Ab No. 

other ule. #04 Lo keep Her from: 3 down to the ſunn ED 2 479, p. 127. 
But Biancbini Ses a very different account of her; wWfliclt is, that March, S. 

her axis inclines 750 from a line ſuppeſed to be drawn perpendicular £6 1746. Read 

the plane of the ecliptic (by which I ſuppoſe he means her vwn'ecliptic, ; _ TI 

and not the, carth's)z, and that her, diurnal} motion is perforrec in 2 5 fe au, 

days and 8 hours of our time; and this will cauſe her year, Which 18 alterations. 

almoſt equal to 225 of our days, to contain only qr of her days; and 

this odd quarter of a day in Venus will make every fourth year a leap 

year to her, as happens to us on earth, by the 6 hours that our year 

contains above 365 days: and to lier the ſun will appear always 10280. 

thro? a ſign of the zodiac in little more than 3 2 of her Which is equa? 

to 18 4 of our days; and in going round the ſun, ber N. oi onſtage 

ly leans KW the.,2gth degree of aguariu. 17 190 

gard to — abſolute length of Tonus year, Binthivif 

agrees with. Ca and Other Aſtronomers: but differs: widely in other 

very remarkable particulars, from which ariſe ſo many advantages, as 0 

make that lanet incomparably more fit for it's inhabitants, than we 

could poffib y conceivs it. to be by a quick rotation o an ax perpendi” 

cular to it's annual path. For Jenus is ſo much nearer'the ſun” than ouri 

earth is, that it is, — known ſhe muſt have twice a8 much light and 

heat as our earth has z and then, was the ſun always perpendieulat 

above her equator, we cannot imagine but that her ! parts muſt 

be burnt up with heat, ant her polar parts uninhtabitable, by reaſon” of 

the greatneſs. of, cold, occaſioned by the e. being Parallel "6, 

or making ſo, 8851 ace angles With, che horizon 1 0 
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sand nights; 


hay 
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pear to go james Fergu- 
days; and as her ais has no fon, agreeable 
to the obſerva- 
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t mechanically, to ſerve my purpoſe. 


it would become a girdle, and ſtick faſt on any great circle of the 
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, Phemamense of Menus, repreſentbiwut Orrery, 
But; by ſuchaa motion ashi,Eju deſeribes ant which k fee & | 
actly repreſented. jn. my Orrerys theſe” inconveniences art” eifel tor 


there is no place in Venus but what will have tlie Four "Tealons" every 
year, and the heated places will have time to cool; becauſe, to. 

pPlwace over which the ſun paſſes vertically on any given day, he Will, 

on the next day, be 260 from the verRx{thereof, even tho' the place 

be on the tropic) and if it be on the equator, one day's Ueclinmtion 


will remove him 37 from it. 


Fi [OR 
$34 


1 having conſidered in g neral what the effects of the ſun's quick 


x and great declination .would be in Venus, as occafioned by the great 
© inclination of her axis, with her flow diurnal and quick annual mo- 
tion; and finding that her globe in the Orrery, by being not quite an 


inch in diameter, was inſufficient for ſolving her phenomena to any de. 


gree of axaCtnels; I. took the following method,” by which I'could « 


* . T. 
* 
0 & a4# 4 


\ 
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Along the middle of a ſtrait narrow ſlip of parchment I drew a black 
line, and then meaſuring! my parchment round a common globe of 
inches diameter, cutting it ſo as when the ends were a little betta 


- 


# * 


globe. Having thus fitted it, I took it off; and laying it flat on a 
table, I divided one ſide of the black line into 9 equal parts for the 


9 days in Venus's year, and then I ſubdivided each day into 24 or equal 
parts, of which the odd quarter contained 6, and ſet the proper figures 


to them. The other fide of the line I divided into 12 equal parts or 


ſigns, and each ſign. into 300: by this means I could eaſily ſee, at every 
day and hour in Venus, in what place of the ecliptic the ſun was: and 


putting this girdle round the globe, at an angle of 759 to the equator, 
croſſing it in two oppoſite points, it would, by repreſenting Venus eclip- 
tic drawn on her globe, ſerve for the ſolution of problems concerning 
her, as the ecliptic. on our terreſtrial globe does for thoſe telating to our 
earth: for, by bringing the ſun's place, at any day or hour, to the bra. 
ſen. meridian, I had thereby his "declination for that time; which gave 
me both an eaſy and ſure way for drawing the ſpiral of the ſun's motion 
over the body of Venus on this globe; and then, by elevating it to dif- 
ferent latitudes, I could immediately ſee where the ſpirals cut the hori- 
Zzon in any lat. and at what height or declination they croſs'd the me- 
ridian; as by the hour-circle I could eaſily perceive the times of the 
ſun's riſing and ſetting, and his amplitudes on the horizon; and T called 
that the firit meridian, which paſſed thro* the northern tropic, in the 
place where the ſun touch'd it at his greateſt N. declination ; reckon- 
ing the E. or W. ws on the equator” from that meridian. But 
this meridian will only ſerve for one year; becauſe,” as the odd quarter 


of a day in Venus, cauſes the ſun to croſs her equator 909 we ard 


of the former place every year, the place of the ſun's greateſt” decli- 
nation at the N. tropic will be in a meridian ' oo weſtward of the for- 
mer alſo. Things being thus premiſed in general: I now proceed to 
th give 
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The Þ Phanomena 107 Venus, b in an ary. 


ive as good. a deſcription. as I can of the particular aw in 
ons, — myſelt chiefiy to what happens in her northern hemĩ- 


POD n that the ſame e happen, emulatis: pen e in the | 


uthern. 
I. Her axis is EB 5120. more than the. axis of our catch; — 
therefore the variation of her ſeaſons will be much greater than of ours. 

2. Becauſe her N. pole inclines toward aguarius, and ours to cancer; 
her northern parts will have ſummer in the ſigns where thoſe of our earth 
have winter; and vice ver/a: | 

3. The artificial day at each of her poles {cantalting; 41 apparent di- 
urnal revolutions of the lun). will be 1 to 1 125 natural days on our 


earth. 'S 


4. The ſun's greateſt declination, on each ade of het equator, amaunts 
to 750: therefore her tropics are only 130 from her poles, and her polar 
circles at the ſame diſtance from her equator. Conſequently, her tropics 
are between her polar circles and poles, contrary to what thoſe on our 
earth are. 

5. The ſun, in one apparent diurnal revolution from the e, 


and any meridian where he croſſes it, to the ſame meridian again, — 
his declination at leaſt 140 more on Taue. than on our earth woche übe 


equinox to the ſolſtice. 7 
6. Let us now ſuppoſe an . ſtandingee on her N. — Shine 
the ſun's declination is always the ſame with his altitude, and looking 
toward that point of the horizon where the firſt meridian (above men- 


tioned) cuts it; and let him call that point the S. ſo ſhall he have a me- 


ridian fixt, which will determine the other cardinal points on the hori- 
20n; thoꝰ ſtrictly ſpeaking, every point of the horizon to him is S.: 
yet, for once, let us ſuppoſe him to have an horizontal plane, fixed with 
it's S. point in this meridian, and thence divided and numbered like the 
horizon of a globe: put a moveable ruler with ſights to turn rbund the 
centre of this plane, for obſerving, the ſun's amplitude at riſing and ſet- 
ting; and a graduated quadrant. to be fixed in the. N. and S. line, with a 
moveable index, for taking the ſun's altitude, in paſſing over the me- 
ridian. The ſame degree or part of a degree, that gives him the ſun's 
altitude, will alſo give him it 8 declination, and ke ll have he tollow- 


ing phenomena. . 
The ſun will riſe 2220 N. of the E. and going on 1122 155 as meaſured | 


vol. x. Part i. 2 „„ 0 * 
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The Phenomenu of Venus, repreſentid in un Orrery, 
5. If the ſpectator turns his inſtrument 221 toward the E. and then 
ſuppoſes his quadrant in the plane a new meridian to him; the ſun 
will then riſe due E. and ſet in the N. W.; and his declination in 
the meridian will not be the ſame as before; for he will firſt croſs it 
at an altitude of 100: next of 46; then, of 747; and, at 1 after, he 
will come to his greateſt declination; from which, in his deſcent, he 
: will not croſs the meridian in the ſame degrees of altitude, as in aſ- 

8. Now, let the ſpectator turn his inſtrument 90 ſtill more to. 
ward the E. and the fun will riſe due S.; and from thence making 
a complete revolution, he will croſs the meridian at an altitude of 3740; 
making another revolution, he will croſs it at an altitude of 7020; 
and, going on 7h (or 1120) he comes to his greateſt declination in 
the W. N. W.: thence deſcending, at the end of the third revolutiom 
he croſſes the meridian 387 high; at the end of the Ath he croſſes | 
it in 234 of alt. and, going on thence 2259, or + of a revolution, 
he ſets in the N. E. | 7 5 „ 

9. If the ſpectator will now turn his inſtrument juſt half round, fhif- 
ting his meridian 1809, the ſun will riſe in the N.; and, going on 
180, or + a revolution, he will 'croſs' the meridian at an alt. of Ti 3 
then, making a complete revolution, he will crofs it at an alt. of 559; 
and going on thence 2924 he comes to his greateſt declination in the 
E. S. E. from which place he deſcends, croſſing the meridian in '73:® 
of alt.; and, in the next rev. he croſſes the meridian at an alt. of 414: 
at the fourth rev. he croſſes it at an alt. of 52; and going on thence 
459, or + of a rev. he ſets in the S. V. i 

10. The fun being thus for half a year together above each pole of 

Venus in it's turn, will cauſe the whole year at her poles, as well as at 
the poles of our earth, to contain only one day and one night: but 
there, the difference between the heat in ſummer and cold in winter 
(or of mid-day and mid- night) is greater than betwixt the ſame on any 
two places of our earth; becauſe, in Venus, the ſun is for half a year to- 
gether above the horizon of one or other of the poles; and for at leaſt 
4 of a rev. (or about 16 of our days) within 209 of the zenith; and 
during the other half of the year, always below the horizon; and for 3 
conſiderable part of that time, at leaſt 700 from it: whereas at the 
Poles of our earth, tho? the ſun is for half a year together above the ho- 
rizon, yet his alt. is nevef more than 2310 above it in ſummer, nor his 
depreſſion greater than that quantity below it in winter. When the ſun 
is in the equator, he is ſeen in the horizon of both poles; 2 of his diſc 
above; and the other below : and deſcending quite below the horizon of 
one pole, he aſcends in a viſible ſpiral above Arie of the other, until he 
comes withitr 169 of the zenitb, where he keeps the ſame alt. nearly for 
ſome time; then deſcends in the like ſpiral manner, till he gets below 
the horizon, where he continues inviſible for the other half of the year. 
This will occaſion to each pole one ſpring, one harveſt, a A as 


* 


* 
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long as them both, and one winter, equal in length to the other 3.ſea- 
Gas. THEIR Ob ĩͤ ttt ns rot nn ix o abit 
The ſun's great diſtance. below, the horizon of Venus's poles, will 
make her winters much more uncomfortable. than at the poles. of our 
earth, where they have twilight more than half the winter time; unleſs 
ſhe be ſurrounded with an atmoſj here capable of occaſioning a twilight, 
at leaſt as long in proportion to her winter, as our twilight is to ours. 
But this can hardly be ſuppoſed; becauſe always, When we ſee Venus, | 
ſhe appears with the ſame conſtant ſerenity ;, and therefore I am apt to Me 
believe ſhe has a ſatellite, to ſupply, in ſome meaſure, the abſence of | 
the ſun; as our moon does to our earth's poles, for one half of the win- 
ter conſtantly, without ſetting, from the firſt, to the third quarter. 
*Tis true, that we are inconveniently poſited, with regard to Venus for 
ſeeing her ſatellite (if ſhe has one); becauſe, when her moon or ſatel- 
lite has it's enlighten'd ſide toward us, it may be too far diſtant to 
be ſeen, becauſe Yenns is then beyond the ſun, and, conſequently, 
furtheſt from us; and when ſhe is betwixt us and the ſun, or there 
abouts, her full moon would have it's dark ſide to us: and tho? Venus * 
be then neareſt the earth, yet her ſatellite could no more be ſeen by us, Fl 
than we can ſee our own moon at her, conjunction. When Venus | —_— 
is at her greateſt elongation, we ſhould have only one half of the en- 1 
lighten'd ſide of her full moon turn'd towards us; and even then, TY 
perhaps, on account of it's ſmallneſs, it may be too far diſtant, to be Y A 
ſeen by our teleſcopes. But of this only by-the-bye, ney 30 16 Þe c 
11. At the tropics, the ſun in ſummer will continue for about 13 | 
of our weeks together above the horizon without ſetting, and as long 
below it in winter without riſing. While he is more than 15? from the 1 
equator, he neither ſets to the inhabitants of the neareſt tropic, nor ſets bl; 
to thoſe of the other; whereas, at our terreſtrial tropics, he riſes and ſets. | | 4 
every day in the year. But to let us know more particularly the pbæno- 
mena of Venus's tropics, we will ſuppoſe the inhabitant, who. has ſeen. the I% 
abovemetion'd appearances at the Cole to have travelPd thence along | be: 
the firſt meridian 152 to the northern tropic, carrying his engine or in- . 
ſtrument along with him; and to have ſet it due N. and S. in the place | 
where the ſaid meridian interſects the tropic; and as the meridian of every. 
place is in a great circle paſſing thro' the zenith of the place and both, 1 
poles, he can now be at no loſs how to ſettle his meridian, and obſerve {3 
as well the amplitude and azimuth, as the alt. of the ſun ; who will riſe: $4 
to him 100 N. of the E. with about 10 of N. declination : and going on - = 
100? (to be meaſured on the horizontal plane) he will croſs the meridian, 
with 120 of N. declination, and 27 of alt.; then, making an intire 
rev. without ſetting, he will croſs the meridian at 4820 of decl. and 632 
of alt.: at the end of the next rev. he will croſs the meridian in the 27 
21th at the greateſt decl. ; namely, 75%; and thence he deſcends in the 
like ſpiral, croſſing the meridian at the ſame alt. as above, till, in his 
th rev. he p - to ot ia vo 
neon anCong " of © , 2. L080 
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The Phenomena of Venus, repreſented in an Orrery, 
12. Let our traveller now remove weſtward on the fame tropic, to a; 
meridian 97 diſtant from the firſt ; and there he will have very great 
differences of the riſing, ſetting, and meridian alt. of the fun ; which 
will now riſe to him the firſt time, in the S. point of his horizon, at 12, 
at ih he will be about half a degree above the horizon, and will ſet at 2b; 
ſo this ſhort artificial day in Venus (which is ſomewhat longer than two 
natural days on our earth) will have no forenoon at all. The ſun, after 
continuing almoſt 14 of Yenus's hours below the horizon, ſuppoſing each 
diurnal rotation to be divided into 24*, will rife a little before 4 next 
morning, near the N. E.; and, going on 130% he will then croſs the 
meridian with 229 of N. decl. and 37 of alt.: then going on without 
ſetting, he again croſſes the meridian at 37 of decl. and 72 of alt.; and 
advancing forward thence 174, or 2622, he comes to his greateſt decl. 
77 to the N. of the E.: from thence, completing his rev. to the meridi- 
an, he now croſſes it in 7140 of decl. being only 34 from the zenith: 
at the next rev. he croſſes the meridian with 384 decl. and 33 of alt.: 
at the next, which is the fourth rev. he croſſes the meridian with 140 of 
decl. and 162 of alt.; and then goes on 65, and ſets near the W. S. W. 
13. Suppoſe now that our traveller removes ſtill further weſtward, on. 

the fame tropic, to a meridian 1059 diſtant from this his ſecond ſtation; 
and then the ſun will firſt rife to him in the S. E. about gh; and going 
on thence 459 he will croſs the meridian with 60 of S. decl. and 9 of 
alt. at 12h: about 2h he will be 10 higher; and, thence deſcending, he. 
will ſet near the N. W. a little before gh: ſo the afternoon. of this day 
is almoſt 6h (about 6 natural days with us) longer than the forenoon; 
and it's night is but little more than 36 long: for the ſun, after going, 
a little below the horizon, riſes in the N. point thereof; and, making. 
half a rev. he croſſes the meridian with 4339 of decl. and 48 of alt. thence,, 
makinga whole rev. he croſſes the meridian at 66 of decl. and 81 ef alt.: 

at the next rev. his decl. is 63® (having paſſed the greateſt 14h before): at 
the next, it is 28® of decl.; and, going oft thence about 146, he ſets 
N. W. by N. about half an hour after 9; and continues inviſible till; 
quarters paſt 5 in the next morning, when he riſes about 40 N. of the E.; 
and, going thence forward 94, he croſſes the meridian about 3e alt. 
and 10 of S. decl. having kept the ſame alt. very nearly for 35; then. 
deſcending, he ſets in the S. S. W. about half an hour paſt 1; which 
makes the afternoon 5® and about 127 ſhorter than the forenoon of the 
ſame day. The fun now ſets for about 15 of our weeks to Yenus's nor- 
thern tropic, and riſes to the ſouthern ; in which the ꝓbænomena are the ſame: 
each tropic having the 4 ſeaſons once every year; the winters being longer 
than the ſummers, tho“ not quite ſo long, in proportion, as at the poles.. 
14. Having ſaid ſo much concerning the N. pole and tropic, proceed 
we now to ſtation our inhabitant in a place of 4.52 of N. lat. where the 
firft meridian cuts the parallel, and he will have the following phenomena. 
The ſun will riſe 430 E. of the S. a little before gh; and, aſcending 
very quickly, he will, in little more than 30, croſs the meridian ng 
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The Phenomena of Venus, repreſented in an Orrery. 
Alt. of 190, with 260 of S. decl.; then going on 629, he will ſet near 


the W. S. W. about 35 in the afternoon ; by which means it is almoſt 


2 longer than the forenoon ; each hour in Venus being equal in length 
of the E. about half an hour paſt 5 in the morning, and will croſs the 


meridiatr with 1240 of N. decl. and 35 of alt. ; and will ſet in the N. 


W. by W. about half an hour paſt 7 : ſo that the afternoon will be 2h 


longer than the forenoon. The next day the fun riſes 53? N. of the E. 


about zu; and will croſs the meridian 31 N. of the zenith; or with 
86 of N. alt. and 484 of decl. : then he goes round without ſetting ; 
and croſſes the meridian 300 N. of the zemth, where he comes to his 
oreateſt decl. ; from Which he returns in the like ſpiral toward the 


equator, and beyond it; but will not rife and ſet at the fame: hours. 
as before: for, having made a rev. without ſetting, in the next he 


ſets 330 N. of the W. about 9h: next morning he rifes in the N. E. 
by E. about half an hour paſt 4; croſſes the meridian with. 12420 of 


decl. and ſets 30 N. of the W. about half an hour paſt 6; and now the 


forenoon is 2K longer than the afternoon. The next day the ſun riſes 


about 7h 622 E. of the S.; paſſes over the meridian at an alt. of 190, 
with 26 of S. decl.; and ſets a little after 3; which makes the fore- 


noon to be about 2h at leaſt longer than the afternoon : and now the 
fun will. continue below the horizon at leaſt: 12 of our weeks without 
rifing to this inhabitant of Venus. 


r5. In this place of Venus the hour and amplitude of the ſun's riſing; | 


for one half of the year, are the ſame with thoſe of his ſetting in the 


other half; which will alſo happen in all places under the firſt meridian, 


where he riſes and ſets: bur, if our Spectator pleaſes to remove along 


the parallel of 459 lat. eaſtward 1420, the phenomena of things will 


then be very different to him; for the ſun from once riſing in the 
N. E. by E. will paſs over the meridian with 32 of N. deel. and ſet 


due N.; which wilt make the afternoon ſomewhat above 4* longer than 
the forenoon; and the next morning the ſun will riſe at 2h 2 140 E. of 


the N. or about the N. N. E. As to what would happen on the other 
days concerning the fun's riſing, and ſetting, Tſhall not take any further no- 


tice of it; but, if the inhabitant will travel eaſtward 3720, ſtill upon the 


fame parallel of lat. he will ſee the fun, at making his firſt appear- 
ance from the ſouthern: tropic, riſe due S. at 1 2h; and, getting about 
half a degree above the horizon, when he has gone forward about 90, 
he will then deſtend, and ſet about a quarter after 1: fo there is only 
1" and a quarter in: the firſt day of the ſun's appearance; and the 2d 
day will be 11h long; but the 3d day will be about 87> long; for the 
fun will make 3 rev. and ſomewhat more than an without ſetting : 
the fourth day will be 1 16 long; and the fifth will only contain 1h and 


2 quarter; for the ſun will riſe about 18% E. of the S. and ſet in the S. 


Point of the horizon. 
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becauſe the phenomena will 
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though the fun will rile and ſet to,eyery part of 


id 5 

of the 3 

be an: | 

reſſion 3. and in other, places the, difference will amount to 15 or 16 Wl 

o that, if the diurnal and pgcturnal ſpirals of the ſun's motion on the bo- 

ly, of this planet were er ce ne would very much exceed the o- 
ther. Io the firſt of theſe two pla . 
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19. The places of the equinoxes and ſolſtices on the body of Venus go 
backward, or from E. toward the W. go? every year. This is not og- 
caſioned by any mutation of her axis th its paralleliſm ; but by the 
ſun's being + of a day later in croſſing the equator every year, than on 


the year before; and therefore he will croſs it in a place go® wen 


thoſe of the year, he mult travel wi 


— 
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tor at noon, he will, on the return of that day at nch in the next year 
be almoſt 10 S., of the equator, and will croſs it at 6 in the evening; 
ſuppoſing the year to begin hen rhe fun is on the, eqtiator, in paſſing 
from the ſouthern tropic to the northern. * Hence, though the ſpiral, in 


hand 7 | 
1 hi cel ar "16 chat to ay Plck Where HE croſſes the egua- 
or he will, on t 


Which the ſun's e is performed, be of the fame ſort every 


year, yer it will not, be the very fame; becauſe. the fun' will paſs verti- 
cally oyer all the fame places bur once in every 4 years: and, in the a- 
bove deſcription, Lies only thewn' har will Happen'in general, for x 
year, having only drawn the ſpiral of the fun's motion for that time: 
and if a ſpectator, on any parallel of latitude, ſhould want to ſee the fame 
appearances of the ſun's riſing and ſetting every year, and, conſequent! 
to have the particular days thereof to be ſtill of the ſame length with 
eſtward every year go? on the fame 


* 
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220 The inhabitants of Venus will be 8 in adding a day to 
ſome particular part of every 4th year, ro keep till the ſame ſeaſons to 
the ſame times; becauſe, as the great annual change of the equinoxes  _ 
and ſolſtices will ſhift the ſeaſons forward 2 of a day every year, they 


would, in 36 years, ſhift the ſeaſons forward through all the days of the 


> od [En EE 
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year: But, by this intercalary day, eve y 4th year will be a leap-year; 
ng will bring her time to an even reckoning, and keep her Kalendar 
21. The great change of the ſun's declination every day, which cauſes. 
his altitude, at noon, or any other hour, and his amplitude at rifing and. 
ſetting, to be ſo very different in places lying under the ſame. parallels of 
lat. will be of one ſingular uſe in Venus, the like whereof we ſhall never 
enjoy on the earth; and that is no leſs than the giving a ſure and eaſy me- 


thod of finding the longitude. For, i 1 hes one place, at noon, the 


ſun's declination is 300, and to another place, it is only 20® 35” at noon, 
in the ſame revolutional ſpiral, going from the equator toward the nor- 
thern tropic; the difference of theſe two declinations is 90 25” : in the 
ſame ſpiral from the equator, where any meridian croſſes it, to the ſame 
meridian again, the deelination changes from o to 379 217; and the ſun 
has gone 380 z5/ in the ecliptic. Theſe things being known, the pro- 
portion will be thus; As 745®, the greateſt declination, is to to the ſun's 
motion in that time, which. is 3 ſigns, equal to 2 revolutions round 
Venus; ſo is 90 25 (the difference ot declination at two given places) to 90 
44', which is + part of a revolution; and therefore the one place is part 
of a circle, or 900 of long. diſtant from the other: and, as the decl. was 
advancing from the equator toward the northern tropic, the place, in vhoſe 
meridian it was 200 35 is eaſtward from the place in whoſe "meridian it 
was 30”,. ſuppoſing them both to be in the northern hemiſphere; 7 

I ſhould be very glad to'ſee this deſeription examined into, and put in 
a better form, by ſome whoſe abilities are mich greater than mine And 


Venus's 


A 
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although it ſeems ſtrange, at the. firſt view, that the great inclination o 
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8 Tranfit of Mercury over. th "OY ia. K 


Venus's. nit Lich her flow. diurnal, and quick annual motion, '- ſho 
make ſuch mighty. differences' of her pbænomena from the Ts $3 yet 
J verily believe, that, was the ſpiral of the ſun's motion for four years, 
which would contain 37 edel, nicely drawn on a large e globe, and 
the times mentioned in which the ſun would riſe and fer, with his different 
amplitudes, altitudes, and declinations, where the effects thereof would 
differ conſiderably in many particular parts of each ſpiral; and ſo occaſion 
remarkable differences of the lengths of day and night, in the ſame revo. 
lutions, to, places under the- fine parallels of latitude; a whole volume 
might be written in the e 1 the author | would deſcend to ba. 
ticulars. | 2 
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A lin- from XIV. The n to which the incloſed computations are "made 
John Bevis, by Mr Morriſs from ſomewhat more correct elements than thoſe in Dr 
eg alley's tables, were carefully taken by myſelf, with an excellent aftro- 
Folkes, Eu; nomical ſector of 5 feet radius. Lou vill perceive how far Tan 
P. R. S. Ee. limited, by my friend's requeſt; ſo muſt intreat you, if you think 
containing fome it Forth while, to inform hg R. Soc. that Mercury 8 motion has not 


Ovlervations Hoon all diſturb'd [by the late Comet]. 
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No. 11 4g "I 1744, Mey 17. The apparent right alcenſion of : Senne. ry 1 
48. wy aſs rum, accor ing to . ee 8. obſervations — 97 
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n Declination 25 21 x 
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Tranſit of XV. In 3 of «his tranſit, I chiefly 8 uſe Fe inftw- 
_— over ments; the firſt of which was a good teleſcope of 10 feet, to which] fitted 
1 5,1743. an excellent micrometer made at Londan- The ſecond was an oſcillaton 
at the Oer. aſtronomical clock, made by Mr Ellicot, which the experience of man) 
watory at years gave me reaſon to depend upon. The third was of my on, in- 
Gieſen; by vention, and ſerved to diſcover the true time of OO, inſtead of an 


Chriſtian aſtronomical quadrant, with which I was not provided. 014 1901 
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Tranfit af Mercury over the Sun. 


A little after 85 in the morning, the clouds, which had totally ob- 


ſcured the heavens, began to break unexpectedly ; and in a Thort ſpace of 
time the ſun began to ſhine clear through the opening. I applied my tele- 
ſcope immediately; but not being able to ſee any thing of Mercury or of 
any ſpot whatſoever, I endeavoured to take the horizontal diameter of the 
ſun by repeated obſervations, and though the rapidity of the motion made it 
not eaſy to do this, yet I thought I had pretty juſtly found the ſemidiame- 
ter to be 21 4 rev. of the "micrometer. | I afterwards found the vertical 
ſemidiameter : at about 1 1h 200 exactly 21 f rev. How much theſe 
numbers make in the parts of a great circle will be ſhewn below. | 
When I had taken the horizontal ſemidiameter of the ſun, it was hid a 
gain by very thick clouds; but at 9h G 25” on a ſudden I ſaw Mercury on 


it's diſk, being wholly entered, if I rightly. remember, but yet adhering | 


to the edge. But gol ing to look at the clock, in the abſence of my aſſi- 
ſtant, on my return, I found the ſun covered with clouds ; ſo that I cn 
not affirm what was the exact time of the contact. 

The following obſervations" were made in the intervals of the clouds. 
I was favoured by the calm ſtate of the air, and by the abſence of many 
ſpectators. The body of & appeared round and black with a determinate 
edge, and without any ſigns of an atmoſphere, but ſo minute, as to ap- 
pear to the naked eye not above twice as thick as the hair of a'micrometer. 
About 1h 10' p. m. till the egreſſion, the clouds were very diſtinct; but 


by that time the ſun cauſed. ſuch an undulation of the limb as I could not 
by any means remove. 9 


The iſt col. of the following table ſhews the time by the clock. The 
2d, the true corrected time. The 3d, the ſpaces of time from the appulſe 


of the limbs of the {un to the appulſe of & to esche horary thread, reduced 
into ſeconds of a great circle ler the the declination of the ſun 1 52 29/ 18%. 

The 4th, the obſervations. The 5th, the diſtances of & from the lower 
limb of © in parts of the micrometer. The 6th, the parts of the micro- 


meter reduced to ſeconds of a great circle. The baſis of the reduction 


is; 23 entire rev. give 17” 33% which I found to be ſuch by the tranſit 
of © and ſome of the fixed ſtars. 
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I now proceed to the corollaries to be drawn from theſe obſervations. [ 


In the firſt place, the diameter of © is to be determined: in order to 
this, we muſt have it's decl. and alt. at the time when the vertical diame- 
ter was meaſured. The decl. of O is eaſily computed from it's longi- k 
tude. I found it's long. by the Ludovician tables at 1 1h 20 39” true no 
time (near the middle of it's tranſit) for merid. 25” 10” of time E. of 4 
Paris to be m 129 37 37”; To this long. anſwers S. decl. 150 29/ 18”. f 
The diſtance of time from the appulſe of the preceding limb of © to the 7 
appulſe of the following, by obl. 11, 12, 13 and 14, is 2/ 15”, which 

time being converted into arcs of the equator, gives 330 45”. There- 

fore, if this arc for the decl. be reduced according to the rules of the 

ſpherical doctrine into parts of a great circle, the diameter of the ſun 

will be 32“ 30%. I | 

Buy the aſtron. obſ. of Philip of Butiſpach, Landęrave of Heſſe, the la- : 
titude of the city of Butiſbach, which is not above 4 hours journey di- | 
{ant from Gleſen, is 502 28“. Wherefore I take 500 300 for the latitude 
of Gieſen. Hence the alt. of © when it's vertical diameter was meaſured, 

is between the 2 3d and 24th degree more or leſs. The ſemidiameter of 

© in parts of the micrometer” Was 2 ' rev. which according to 2 

| | | 4a 3 EE 2 52 5 1 able, 
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ferred before the reſt, the defect will be leſs only by 


- 
* 
2 
F 


| Tranſit of Mercury oder the un. 
ble, is = 1& 13” of a great circle. Hence, the vertical diameter at that 
time 32 26. But becauſe of the refraction it ought to appear leſs than 
the truth, and by de la Hire, tab. v. that defect is 4%.” This being added, 
we have again 32/ 30”. But if we make uſe of a newer table of refraftion 
conſtructed from Taylor's Hypotheſes, which Halley '* Faun and pre- 
| ome thirds, | 
I found the horizontal ſemidiameter, as I ſaid above, to be in parts of 


the microm. 21 7: rev. the duple of this quantity gives according to my 


table, 32“ 31” of a great circle. Therefore theſe 3 obſervations agree 
very well together, and make the diam. of © 32/ 0. 
I proceed now to the angle ſeen of the apparent path of & with the 
ecliptick. I followed the method of Manfredi in the tranſit of 1736 +, 
which alſo I have made uſe of. I drew a ſcale with great exactneſs, and 
found, that if the mean place is ſought between the places of obſ. 15 and 
16 arithmetically corrected, and then through this, and alſo through that, 
which obſ. 5 determines, a right line be drawn; that it ſhews it's true 
apparent path in the diſk of © as near as poſſible. This principle being 
laid down, I applied the numbers. The mean diſt. between obſ. 15 and 
16 corr. from the following limb of © is 1817” of a great circle. The 
mean diſt of & between the ſame obſervations from the inferior limb of o 
790 i, The diſt. of the place of obſ. 5, from the following limb, is 


794%. Diſt. from the inferior limb, 288”. Theſe differences therefore 
form a rectangular triangle, the firſt of which is the baſe, and the other 


the cathetus, The calculus being made, the angle at the baſe is 2609, 
to which the angle of the path, with the circle parallel to the equator, is 
equal. After the ſame manner I ſought the angles of the ſeveral places; 
beginning with obſ. 7, with the place of obſ. 5, and they came out as 
follows. x 03S 20G IN 


Oe 
By obſ. 5 and 7 the angle is 26 33 
| 5A HE ITS: 
o + T1 
Fa 
S 1 VVV wn 
ig andi14'.' - - >. 2521 3 
C 
+: Sandy 7 Sg 
% DV 2 RY” 


Mean 26 11 „5 
Wherefore, when in the former caſe, the angle at the baſe is 2699, 


and in this, 260 11”, I take the mean 260 10“ for the angle ſeen of the 


* See Vol. VI. p. 167. where Mr Eames has by miſtake omitted in the margin the 
name of Dr Hea//zy, who was author of the paper.. gt 013 (IOC 
The table here mentioned was not Dr Brook Taylor's ; but Sir J. Nenuten sz. 

| + See Vol. VI. p. 195. N 
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ri path 


Tian ef Mercury ever the Sun. 
bath with the parallel circle. Hence, the angle of the apparent path 
ich the horary, 1 165 400. But to-the-place of O, 126 37, m an- 


ſwers by de la Hire's tab. to the angle of the ecliptick with the merid. 


1070 440. TIO the angle of the apparent path of & with the 
eclivticke ki . . .- 21513 4G 
For the leſt diſtance of the centres, 1'ichoſe two obſervations, the mid- 
dle way between which was ſhewn by the type to be taken, nor were 
they much diſtant from the very path, namely the ↄth and 1oth. From 
the diſtances of & from the inferior limb, I ſubtracted 8” allowing 5” 
for the ſemidiameter of , and the reſt for + the thickneſs of the pa- 
rallel thread: for the diſtances are to he taken from the centre of the tube, 
not from the edge of the thread. And then from the diſtance of & from 
the following limb in obſe 7. Semid. O, the angle of the path with the 
parallel circle being found, I diſcovered, by the analyſis of the triangles, 
the laſt diſtance of the path, or of the centres of O and & to be gf 2”. 
By obſ. 10 the diſtance is 9 7”; therefore I take the mean g/ 4%” for 
the true diſt. of the path from the centre of O. From theſe premiſes, I 


drew the following concluſions by a trigonometrical. calculation. 
. 124 We 


Long. of path ſeen in the diſk-of © 0 26 57 


Lat. ſeen of & in conjunction 9 10 
Lat. of & in the ingreſſss 10 57 
Lat. gf & in the egr es „ — 6.9 
Diff. between lat. in egreſs and ingreſoss 3 58 
Portion of the path between 6 and middle of the tranſit O1 20 


The time of the conjunction, the poſition of the node, and the incli- 
nation of the orbit, cannot hence be immediately diſcovered; for there 
is ſtill required an exact determination of the ſtay of the centre of & on 
the diſk of ©, which I cannot ſafely determine from my obſervations. 
But by comparing the intervals of the times with the diſtances of many 
places in the path, I found the horary motion to be about 5” 56”, and 
therefore that the whole ſtay. of the centre of & on the diſk, is pretty 
near 4* 22/7. And as an error of 1' or 2/ of time in this cafe, makes but 


a {mall difference in the lower node, in the inclination of the orbit, I ſhall |. 
briefly ſet down. what is produced by this hypothetical calculus. - And be- 
cauſe, by probable reaſoning, the trepidation, of the limb anticipated the 
contact of y with the inner edge, and conſequently the egreſs, let us ſet. 


down. 


3 


The true time of the egreſs of the centre of & on the diſk 
e eee ei x 37, 0 


bi Half the ſtay on the diſk N 727 "I . ier lo 25 ho bh. ACT» 1 — 8 216 30 
The. middle of the tranſit will be 185 ne Nev. 4. 23. 20.30 : 


Dr Bradley determined the diam. of $ to be 10% 45%, by a microm. applied to the 


Hugenian teleſc, of above 120 foot long. Sec Vol. VIII. p. 254. 
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10 Occultitivn of Cor Leonis þy the Moon, 
Had 1:15: 8082 . dad Signs nn EI. in ins dt 0; 


5 By the horary motion and portion of the ee 1d 5; 5 
land middle, che time of che tranſit ne that portion tet 
weill be 58 18. 11 — 4 118 A1 40 aloe Js 0 13 25 
N. herefore true time wn 6 at 2 - — Fun | = 7 


Gif and th&1OÞF) a at Paris, Adjefing Grader: Ace 2539's; 2 405 ot 
The true time of '6 at the Obſervatory at Paris will be 22 42 2 
Egquation of time by the Ludovitian tables ee 24 
Miean time of 6 at the Obſervatory at Pari: 22 21 38 
To this Une the place of the fun” oy the Ladevicia ta- e Hil 
bles 402 Hin innen * 201 3 a 15 37 0 
By the diff. between the lat. in m. b ingreſs} egreſs and ” 
-6, and by the ſtay of the centre on the difie 25 35 the time 18 » „ 
reſults which & finiſhes from s to 83 10 31 25 
By tab. Ludovic. from which the Carolind: here ſearce- | 
ly differ, in this ſpace of time * n ee reg p N in aun 


the ecliptick 225 — 2 39 13 
Therefore plane of the 0 Fog theſe N 2 Ss 15 16 13 
But if the * of the centre of hy be ſuppoſed 4 327 
then 8 will de - en 15 33 
But if the ſtay of the centre of 5 be: ſuppoſed to be 4 0 4 
34 then 8 will be Te 8 15 16 47 


But if we ſuppoſe the diſt. of! 8 from the earth, to be as 
676 to 313, as the Great Heilly Gefen it „„ then the incl) n / 
nation of & in 6 will be «<0 rg 47 
From this arc and the diſt of & in the echptiek from 1 21 
follows at length the inclination of the orbit, and in the firſt | 
caſe. where the ſtay of the centre is ſuppoſed to be h 334 0 7 5 
But if the ſtay of the centre of à on the diff is foppoſed „ib 9 


to be 45 32 the elner; we T0 790 will be — , 6 
But if 4 997 oo 1 2 guest 1 « + 21:3 ce 
Occultation of XVI. Apparent Time. OS [2743 ig as bid. er *5. 90 
Cor Leonis | / ol 211 nt ri Us 
by the Moon, - 
on Thurſday, 1747 Mar. 128 24 19 The tar immerg d into the dark jm.” 
March 12. 5 27 4 It emerg'd from æhe enlighten'd limb a ſmal 
e, nes ono | matter to the W. of the 'moan's/zenith./ 
rey ſtreet 77 44 45 The moon's preceding limb paſs d the me- 
the Strand, 
e e ridian in the tranſitory. 3 
with a reflec- N 44 2 The far paſſed the meridian. | n ch! 
ting releſcope, * a Is 18 % 
made by Mr Mr Short, es gentleman, and m yſelf, agteed to 4 Gnplal ſetond 
Short, F. R. en e immerfion, wa fra releſeopes e l pronounced 
<vhich magn:- 
95 $3834 44% Roi 4 VO | 1 N banmt9% 5 aM 7 F 
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Obſernatians tn the: dare Comet. e sOR 


de egen org before them. - There had been an exact obſerva - ed about 100 


7 time com- 
tion of the ſun's tranſit. at noon ; and the clock How d er a En = ele T 


ally. 1061 2 6 nt r e eee et . 
. reckon Surrey-Street: 2% in de W. — the R: Ob at wind ciety by J. 
Mr Jobn Catlin had a few days before. deliver d me a computation of I. M. D. 
this eclipſe, corrected from two! places of the moon, obſervd the 28th - 483. en 
of February and the 2d of Marth 1729, correſponding pretty nearly with 2. 79 


her preſent ſituation; as like wiſe from the ſtar's poſition, as 1 had rec- Read March 


tiſy q it e, en late obſervatioris and _ yr * * . 1746-7. 
51102 CF N mon! enen C: 4 
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XVII. The e comet Which | appearec ends the: end of lat Des. al A letter from- 
in the following months Jan. and Frb. 1744. was firſt ſeen in England, the Rev. Mr 
at the Obſervatory of the Earl of Macclesfield, Dec. 23. between g and joſ. Betts, 


M. A. Fellow © 


6 in the evening. It formed, at that time, an obtuſe- angled triangle, „% Univerſ 


with oof andromeda;. and Pe the comer being _ the obtuſe angle; Coll. Oxon. 


and it's paſſage over the: meridian was obſerved at gu 3 mean Oxford ts M. Folkes, . 


time. His Lordſhip's obſerver could not then take it's diſtance from the #/7; Ur. R. . 


1 b- 
vertex accurately, the comet's tranſit being unexpected; however, by OY = 


an obſervation, made at Paris the Ane evening by Mr Monnien we have”. le Co- 
the diſtance very nearly. 0 0 met, made at 


His Lordſhip the next day acquainting the Rev: Mr' Profeſſor Bliſs Sherborn and 


with this diſcovery,” gave us an opportunity of looking aſter it at Ox- peter pork, 1 


ford; but, unfortunately, bad weather, amd a continued ſucceſſion of ments for 
cloudy evenings prevented our obſerving it, till Dec: 3x; but the wea- computing its 
ther proving. mote favourable at Sherborn; it's R. aſc; and debl. TE. moms.” Fyy 


taken by his Lande the reſult. of Wilen nn, is as ey 3 alin bh * 


„1744. Raad. 
Note, That the equal time is ey. iſe 550 in the Taping See eat June 14. 


and that the comet's tramſiss (reduced to the meridian of Oxford) are 1744. 


only given to the neareſt half minute, as being ſufficient tor. comput- 
ing it's places. „ Boine 46h e \ 


Dec. 299 gb 320 the R. aſc. of the comet by the tranſit auen t 
erborn — found to be 30 48“ 1“; * it's s polar diſtance by Mr Man. 
nier 680 187/35“. 

Dec, 274 5Þ /4:th&R; aſc. of the comet, obſerved: at © Sherdorn, was 
T0" i ba? % 137 N.i 
Dec. 28d öh 1/4); the obſerved R. aſc. of the comet was * 1 8; 
and it's Alkane from the pole 699 O“ 38. | @ 3 

Dec. 314 4h 44) the R. aſc. — the demet. by the Gun ioftrument, 
was found to be 19 44/ 40"; and it's deck-209 36/1374 N. 

The ſame evening, at 5" 53/ the ſky favouring us at Oxford, the di- 
ſtance of the comet from aldebaren, taken with Hadley's' Uuadrant,. was 
l 60? 10: 


* p 8 2 = ; 
— ies — 
. * —ͤ—ũ—— — | : 


= 


—— rhe late Comet. 


60 10%, corrected: for P rr 60 1 15 from p * S 

rected, 7 e i 2 a 326 20008 [4 3603 20 bol 
Jan. 12% of 100 thi comet followed 9 Degafs in a 5 foot glaſz 

10 437 32 of R. aſc.; and was more northerly than the ſtar 10 367 oo: 


the R. aſc. of the ſtar, by the Soros obſervations at that time, wa 


354 52 12% it's decl. 172 41 5575 : ord ey the comet's R. aſe, Was 
> JIE! 35” 44 and it's decl. 199, 19% 53“. e 

Jan. 13%: 604 of) the diſtance of the comet dom Alleen at 3 
| wid of ſeveral 9 by the quadrant, was 630 260 30%; eorrefted for 
refraction oh” 50 20” 10”; it's EINE from y pegaft 6*'3 177 corrected, 


62:31" 4 


At gh 20/ the comet followed 0 pg 10 217137 of R. 56 and was 
more northerly than the ſtar 10 go” 2g”. TIES: mw comet' $ R. aſc. was 


3562 13“ 25%; and it's decl. 190 12“ 28” N. 


Jan. 164 at 6b 33“ the comet's diſtance was obſerved” by the 
quadrant from ee 669 3647 5 corrected for refraction 665 3 8 1 


from y pegaft 0 O correfted 99 1. 


At 8b the ſame evening) the comet followed © pegaſi in che 5 n 
glaſs 10' 24 of R. aſc. ; and was more northerly than the ſtar 191; 


24 * Hence the comet's R. aſc. Was 355 20 36%; and Ir's dect; 189 


197 N. 
2 — 23% 6b 110 the comet's difkinos: was obſerved by the quadran 
from aldebaran 699 267; corrected for retraction 69 3 ER _ 
pegaſi 82 42%; 3 corrected SO rag 
January 230 5h 297 the comet preceded ꝙ __ 2%" 47 25% in R 11 


and was N. of the ſtar, in the 8 foot glaſs, 260 3277 Hence the comet 


R. aſc. was 3529 8“ 46”; and it's decl. 189 8“ 2 | 

The comet this evening appeared exceedingly bright and distinct, ou 
the diameter of it's nucleus nearly equal to that of Jupiter S; it's tail, ex- 
tending above 160 from it's body, pointed towards & of andromeda; ani 


was in length, ſuppoſing the ſun's parallax 10” above 23 millions of 


miles; but cloudy weather ſucceeding, we loſt this agreeable "gu til 
Feb. 5 6 

Bed. 50 7* 3147 a ſmall ſtar of pegaſus, marked a by Bayer, precede 
the comet in R. aſc. 1 400 20%; and was S. of the ſtar 54 23": the 


N. —_ of the ſtar, 6 the Greenwich obſervations at that time, wa 


343” O 4” . it's decl. 139 497 ſh : wherefore the comet's R. aſc. wa 
3442 400 24”; and it's decl. 1444 19“ N. | 

Feb. 11d Ch 37% the comet followed g pegafi; the correction for r. 
fraction being allowed 43 1” in R. aſc.; and was S. of the ſtar 50 35 
the R. aſc. of , by the Greenwich obſervations at that time, was 3 zo 
28 24”; it's decl. 100 51 3”: therefore the comet's R. alc. was 359 


117 25”; and it's decl. 100 1' N. 


Feb. 12% 6h 33“ the comet followed * pegaſi 56 450% of R. 0 and 


was more „ than the ſtar 44 42”. The R. aſc. of 85 by te 
Greenwich obſervations at that time, Was 999% 100 15; it's po 


on” 


cee, vn &he late Comet. 
diſtance 89 29 53s Hence the comet's R. aſc. was 435 * oo”; 


r S + Sn Wann 


ö and it's decl. 8? 45 25” * 
Feb. 134 66 25 the comet precedet þ e 70 at 3 ur in R. af 1 


and was more ſoutherl chan the ſtar 1 the R. aſd. of the | ſtar, 
at that time, 553 it's po diſtance-829. 40 whence 
the R. aſc. of the c et was 3370 of 2 and it's decl. 79 18' 47 N. 

This was the laſt obſervation hol at Oxford, the e 1 now 
ſo near the ſun, aid withal ſo low in the evening, that the great 
difficulty "of finding any ſtar to compare it with, made us deſiſt from 
attempting it again; however, the prodigious brightneſs it acquired, 
by it's near approgen to the fun, made it vitible 1 in che 2 l And 
at Sherborn, - * 

Feb. 1 64 230 424 it's R. aſc. by the. 1 t inffrument, was found to 
be 3332 130 63“; and it's decl. o 27 40% S. 

Feb. T5 236 36" the R. aſc.” wur vbferved 3 * 3 320"; and it's 
decl. 20 291 l. | 

By the help of theſe Ae which were made by the Rev. Mr 
Profeſſor Bliſs (the tranfits excepted taken at Sherborn), I was enabled, 
by the method delivered in the third book of the Principia, to determine 
the comet's parabolic crajectory; and found the place of the aſcending 
node to be 1 : 15 1 57 _ I ; _ logarithm of the peribelion diſtance 

346472; the logarithm of the diurnal motion o, 940420: the place 

05 * eribelion oe 170 12! 55!!; the diſtance of the goibelion — | 
the node 1310 25 35//: the logarithm, fine, and co-ſine of the incli- 
nationiof the orbit to t ecliptic 9,805138,..9,832616 : and thence the 
time the comet was in the vertex of the parabola, or the time of the 
peribelion, Feb. 194 8b 12 l the motion of the comet, in it's orbit thus 
ſituated, was direct, or according to the order of the ſigns. 


OOO. 


From theſe elements, - the help of Dr Halley's s general table. (to 
which they are adapted), I computed” the comet's places for the times 
of obſervation, exhibited in the following table: to which are added 
the comet's longitudes and lat. deduced from the obſerved R. aſ- 
cenſions and declinations together with be - errors between the obſerved 


and computed places; the Nererr being all red 5: ark to Oxford 
mean time. | | 
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Perbaps it may not be:thought foreign to my purpoſe to temat, that | 


the nodes of the comet, and the planet Mercuiy, are ſituated within leſs 
than half a degree of each other; which; J ſoppoſe, gave riſe to a report, 


that the comet had carried Mercury from it's orbit. In order therefore to 


find how nearly they approached each other, I had the curioſity to bring 
the · matter to calculation; and preſently found, there was above a week's 


difference in the times of their coming to the nodes; the comet paſling it's 


deſcending node, Fb. 22. about 2h in the Pau and Mercury not 
Rat time ſouthwards 


coming to his till Feb, 29. the comet moving all that tin | 
with a prodigious velocity. Again, r their heliocentric con- 
junction, which happened Feb. 18, about i in the afternoon, I found the 
comet was, at that time, diſtant from Mercury nearly part of the ſemi- 
diameter of the orbis magnus; being almoſt twice as near to the ſun as the 
planet &; and having then 3 te 30 of N. Lat. Mercury's not exceeding 
3? 687 to an eye in the ſun: whence it is eaſily collected, that the comet 
could have no ſenſible influence upon 87s motion. 


I ſhall now only beg leave to obſerve, that the elements above-given 


cannot poſſibly differ much from the true. For, after an interval of two 


months (in which time the comet had gone through almoſt ; part of it's 


orbit), it is ſurpriſing to find the obſerved and computed places agree ſo 


accurately, that the difference no-where amounts to a minute. In ſome 
parts of the orbit, the agreement is ſtill greater; particularly, in the ob- 
ſervations made at Sherborn, which come within half that quantity; and 
would have correſponded ſill nearer, but that I was ambitious to confſine 


the whole ſeries of obſervations within the narrow limit above- mentioned; 
which I have at laſt compaſſed, not without a long and tedious calculation. 


It may, perhaps, be expected, conſidering the great part of it's orbit 


the comet deſcribed during it's appearance, that I ſhould have ſettled it's 


period, and foretold it's return. This, I confeſs, would have given me 


great pleaſure; neither would I have ſpared any pains in the inquiry, 
had I met with any proſpect of ſucceſs; but the period, upon my at- 
tempting it at firſt, came out ſo prodigiouſly long, the tranſverſe ax of 
the ellipſe being nearly equal to infinity, that I was ſtopped ſhort in my 


inquiry; neither could I prevail upon myſelf to reſume the ſubject again, 


when, upon turning over Hevelius, I found the account of comets, 
which had appeared at long intervals of time from us, as it might reaſo- 
nably be expect'd, fo ſhort and uncertain : but, could I procure Celfius's 
obſervations, or any made after the Peribelion, I might be induced to 
fall to work again; and would not fail communicating the reſult, did I 
meet with ſucceſs; and, at the ſame time, the elements of the comet, 
which appeared in 1742, which I have had by me ſome time; not ſo 
perfect as J could with, but as perfect as may be obtained from the few 
aviervations Lange wht ttt =) ed au pet etn Po bY le 
The comet was in conjunction with the ſun, Fæb. 15. about midnight; 
and it's perigee, Feb. 16. about 1® in the afternoon ; at which time; it 
was ſomewhat nearer the earth than the ſun is at it's perigee ; the comet's 
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the Comet, 

to the begin- 
ming of 
from the obſer- 
vations made 
at the Obſer- 
lege of the 


. 
by 


bit 


Proper or 
No. 481, p. 


na, and com- 
puted accord- 
Ang to the equa- 
tor and eclip- 
tick, and alſo 
according to it's 
communicated 
Chriſti, Lond. 


Math. Prac. 


in Ad. 


$chol . Reg. 


they deſcribe a parabola abou the ſun in their courſe, , Dr Halley by this chem d/cribe 


"y N 2 , 
„ 


red Farbe , Comets. „ Wy 
Ii Rut from: the obſervat ions ade: March 2 and 4 it is manifeſt; that - 
the comet came to the equator March 3. about 6b 4. 1. that it paſ- 
ſed in R. aſe. 2829-30%;rwith inclination of it's path to the equator 
84 30“ very nearly; and therefore that it's long. was 13% 3g in , 
with N. lat. 227 f. Henpe we” may collect. that the path of, the co- 
| met, which, did not ſeem io deviate from à great circle, met the eclip- 
tick in f and 4 90 19“ with inck” of 80: and the colure of the equi- 
noxes in tlie diſtance of 303% from the poles of the world toward the 
equinectial points with the angle of incl. 77 333: and the colure of the 
ſolſtices in the diſt. of 23.97 from the poles of the world, toward the 
ſolſticial points with ang. of incl. 130 387 equal to the greateſt elongation 
of it's orbit from the ſame colute in the averſe part, and to the diſt. of 


the poles of the orbit · from the equinoctial points. mx; 

EONS FO r 1 tn & <Giew ns WJ \ Ka "4 "Tx" "i [ 
; i a 8234 1 an ® $2 7; 21 18 JQs $ HY K 422 a 1 . l OAT. . | | 2 
XIX. That the tracing of the courſes of comets belongs to the /prin- The Part: of 

 cipal parts of the ſublimer Aſtronomy, has been paſt all doubt, ever Comets ac | 

ſince the great Newton 63 years ago publiſhed 2 problem of finding the 2% 

path of comets by 3 aceurate obſeryations, from this hypotheſis, that eh nate 


- Ko 4 


method deter mined the paths of 24 comets, by calculation, in aà table 2 : 
publiſhed in the Phil. Tranſ. N. 297. p. 188 6. and in the Aa Erud. Nea 
1707. p. 216. There are in reality, 21 different comets. The -difi- Struyck, 
culty and neceſſity of this work has been Dolf ſenth⸗ ſhewn by the laſt F. R. S. No 
 mentiontd; Aſhonemer, — {ENT e . > 250 0501} 492: P. 89. 
Following the ſteps of ſo great a man, I have noted by the fame me- April, &c. 
hod, 18 other comets, which are not found in that table, in hopes that 7749; Apr 
thod, 18 other comets, Which are not found in that table, in hopes that fe April 
the periodical time of each may at length be found. But leſt thoſe ob- 6. 1740. 
. OOCSOLT AGEL YT QI HION MJISI GI By IEA ID 749 
ſervations of the paths of comets, ſhould, by any accident be loſt, I de- 
termined now. to publiſh them, at the ſame time, thinking it my duty to 
mention thoſe Ho have accommodated them tq an grithmetical calculs. 
The path of the comets of 72 4 and. 1737 was determined by Dr Brad- r 


4 F4 v3 


ley; of 1944, by Mr Betts Wo 183 EY | the. 'BÞo 5 F Th J v 
. s ; of 3649, 1702, ad. 39 by the Abt 
de la Caille. The path of the 2d comet of 1743 by Mr Klintenberg; 10 5 


that of the 2d comet of 1746 by M. des Cheacaux; ef the iſt comet o 1 
1748, by Maraldi. I gave the obfervations of the comets ſeen in 1533, | «4 
1678, 1718, and 1729; to Mr C. Dotnes to be caleulated- But te 4 
comets of 1706, 170%, 17425 the: 1k of 174g, and the 2d of 17487 I ll. 
calculated myſelf. I am alſo induced by vations reafans to be of opinion, N Ft 
that in May 1748, both here at Amſterdam, and in other places of Eu- 1 
rope, on the very ſame night,. 3 Gomes were viſible; of which there Is no Us 


other certain inftance in Hiſtory. - i have alſo added the comet ſeen at the 
end of 1680, and beginning of 1684 5 becauſe, in the laſt edition of Sir 
1. Newton, there are emendations, by which the ellipſis, that it deſcribed 
about the ſun, is determined. I {hall only add, that of the 3 1 obſerva- 
tions which I have of the comet ſeen in 1742, there are 22, the . | 
O id co 4. 3s D280 Rang. 2 $0des 
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Various aſtro-— 
nomical obſer- fit 5 to Para gua, 


in Paragua 7n 
S. America ; 
communicated 


by Jacob de Caſtro Sarmento, M. D. F. R. s. No. 490. p. 66 Dec. 1748. Preſented Jan 28, 17478 


Various iftrolininical Obſervations. 
wales bf which ſcarce differ 275 and 23 of which the leads, as nota 


woe ſo much as 1“. 
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Sun. 
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41678: Aug 
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7 19 30 © 


15 14 3 of 
| 699, Jan. 1.5 8 22 19 


arch 2 14 12 19 


19 4 56 *© 


1718 Jan. 


1737 Jan. 
11739. Tal: 


11742 Jan 


1742 Dec. 


1743 Sept. 
11744 Feb. 


1747 1747 Feb. 1 


11748 June 
1009 Dec. 


1748 April 


1707 Nov. 30 23 43 '6 


4 114 55 


1723 Sept. 16 16 10 Oo 
1729 June 12 6 35 44; 


an. 19 8 20 0 


8 22 50 29 
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9 21 16 18 
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But th periblian diſtances are eſtimated i in ſuch. parts, as the mean 


* 


diſtance of the earth from the ſun has 100, ooo. 


XX. 1. Eclipſes of the ſun and moon obſerved i in the. 95 ons of the Fel 


by F. Bonaventura Suarez, Miſſionary, with a 5 foot tt 
eſcope, :and a pendulum, vibrating ſeconds, with an 


2 


Beginning of the your”! 


ed to true time, by the altitude of the fixt ftars. 


Eclipſe of the This eclipſe was obſerved at the town of 8. 
3 Nov. 5. the altitude of the 8. 


Obſerv. at Paris 3® 57 50%. 


- Pig obleured 


| * m K. civ. 
2 RY 


11400 


2 MI 9 ” 


FO 
g 


nee, 


equal motion, * retti- 


* * 


Ienatius'; in Paragua, where 
pole, is 269 525 and Ws cle. A from the R. 


18 7144 % - 


. 3 
80 « * — * _ * 
# 1,3 9%s 31 Dee 


% . 
% % 
a 


80 lon e Fe 


| Paris Aionomic og w. 


e tor bib © : nd 5 trout 


Beginning | below the horizon; 1 cif 4 45. Amit eie nc 


2 R 4 . $ 
Digits obſcured 20 6 15 
0 


2 

6 

5 

3 30 

2 30. 7 135 io Siet doe K A 
8 10 351.6 Doh a 2 


13 
End of the eclipſe 7 37 15 oils y, = 
T he greateſt NIN | 20” 5 2 


a 
, 2 
* 


W Tr 55. 
Total obſcuration 8 58 
Beginning of emerſion 10 45 


The end was not obſerved * of clouds. 


Inmerfon .  Emerfionof 5 
| 7 f brite 612 2 „ 


« } Ui 1418101 


5 nto f nf; bn 0 " Ariftarchus- 14-43. 1s 
3 Into the 4 12 30 29 Plato 14 45 0 


=_ @r/archus obſcured 12 37 11 Out of the ſhad. 15 3 © 
3 Plato obſcured 12 465 0 Out of the pen. 15 12 © 
| . A Digits obſtured. 01 bn⁰νν,σ eig 89 
2 Beginning 23 52:20 © ©: ©: 5. Bon i$i Jan. 18. 
| 2 58-10 1 © „ 1730. f. n. , 
5 $8 ies 
3 19 45 4 15 8 
3 29 20 5 45 * 
S 2 | 
3 3917 7 -&” EY hoc, | Bran. 
' 3 41 55 7 20 ö 4% Ad $4 a A 2 * 
345 © 7 40 
Clouds pp | 
* d £1 | 
4 936 7 45 ES 
4 11 0 | | 
Clouds EY * 
451 © 4 0 SR ON 
4420 2 0 RE | Was Kin 
Po 4 50 0 o 30 . ; S: 
1 The end was not obſerved becauſe of clouds; it Len 10 4 ho deen at 


; 4 5257 


1 4b 521 at about 4b 55" 15 diſk of © was ſeen entire: ) did not appear 


dν] on been dig. 8 9 wolod gniamigef 
1g. 8 
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| 5 
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2 oral of 


the Moon, 


Aug. 8.1729. 


Occultation of 


Jupiter by the 
Moon, Dec. 


9. 1729. p. 1. 


Clouds 3 
Beginning of emerſion 10 1 O 
Digits obſcured 11 10 6 28 
Digits 6 19.33 
h 4 11 
11 3 5 d eclipſed a atellite of u 


11 13 25 ) touched the limb of % 


his limb. + hon god | 
The — obſcuration em ms to have been 


Rankin Aſtronomical Qbervatioon 


11 15 0 totally eclipſed *. oY 
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This eclipſe was obſerved in the town uf 5. 4 vol. 
Diff. of merid. from R. Obſ. Par. 3 


h 


MH 


Beginning 10 3 2 31 


12 56 


End 


The greateſt e . was dig 5. at about I 8 45 
C 


29 2 ls; This eclipſe was s obſerved on the ve 
26-1787. p.m. merid. from. Paris: qu ga gr 


939 5 


8 u. 


Beginning of the eclipſe 8 2 
Digits obſcured 


"EE" 


* 21 


Pp * 71 4 
l 3 a — 


The greateſt quantity obſcured ſeemed to be * 
Emerfion of from the ſhadow. _ . 


Digits obſcured 


End of the eclipſe 


Emerſ. from penumb. 


* 
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1 28 F 
* S443 ASI CSI 
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NE Or aye 
_ 7 And wo! 
12 10 200 22 
09 4 
1 10 Ta: 0 
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4 10 434 2% 
5 10 40 56 
6 10-52 8 : , 
7- 40,240 40 1 
185 : 
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11 45 40 N 4 1 
12 6 25 SD. * 
12 16 35 | 1 
12 24 10 ww 
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This eclipſe was & bſerved in the eo of S. Michael the Arcbungel with — eb. 24. 


a tube of 10 foot. ; 1 to 1728. p. or. 
Diff of time between 8. Mich. and R. Obſ. Par. Nu : 3h. © - 
1h! „ 4 
Beginning of the ur a4 I — 2 e & H — Ne 14 '2 35 1 9. 
End ht 3k \ a | WT.» 3d: + eo 4 40% 1 37 
Digits obſcured at the middle of the 8 [ mg dp u io woher 
This beg <lipſe * D was obſerrea ti n the college « las Corrients. — = dhe. . 1 
Diff. merid. from Paris about 4 2” [22M © 10 ang i Ky 1 700. p. n. ' 
8 of the eclipſe — — be 4 5 m n 1314 
Total immerſion N a e <1, eee eee 34 : 
Beginning of emerſinn n e, een 
End of the eclipſe „% ĩ] ðVĩ Wb... Ao... 3 
| 3 cnt ” Tubes | vi 


Emerſion of the it ſatellite obſerved” at 8. Tenat. 10 52 49 13 foot — Satellites 
— —„— . * ag v6; de of = 16 42 36 15 of Jupiter, 


_Dec. 21. 


- 1729. þ. 1. 
A8 Di 4 49: 47 | 


Immerſion of the 4th fatellite at &. ſenatias - 23 o 18 — Mar. 27. 
| Peterſburg - 13-12 31 13 1730. 


ad. 


Diff. 6 49 31 


Emerſion of the 2d fatellite at &. Enatius 6 36 45 1 3 FG, Apr. 8. 
Peterſburg 12 26 15 13 1730. P. an. 


* _ 


Oy A a fad Ras 


1 4 =y * — tent tema ward, , 90 . 1 
modi . 9 . 3 n TD IT 
CRESTS WP Eee red arc wa a a Sogn _ _— 


Difference of meridians - 5 49 30 


> ae. Xx INT * 


2 


The following phenomena of the ſaellite of UN were obſerved at S. E- 
natius p. m. 


5 At 14h 21' there was a conjunction of the iſt with the: 2d both ſtars Dec. 29, 
ſeemed to be but one. YL | 1729- 
At qh 100 there was a conjunction of che iſ and 2d. Jan. 23. 
At 15h 22 I 5 the iſt and 2d were conjoyned;* fo as to appear but Me 
one. At 15" 27” one was yet viſible : but at 150 36/ they were disjoined. * * * 1 
At I Ih 360 there was a conjunction of the 20 and 4th. Mar. 9. 1 
At 10h 9“ there was an occultation of the 2d being retrograde in the 12. | C 
margin of . = 


At 6h 38' there was a conjunction of the ad and 3d. 1 | 

Ke 9897 40. there was an occultation of the 3d dire in the margin 29. 4 

ot 2 xz 
VOL. X. Part i. N At 


C — 


dunn seed Grant 8 
uf e. — ar 70 41/ gol there was anioceultation of the ad retrograde in che d 
or A .zoo0t or © 201 
31. At gh 21/1 57 there was am dconltation of the.. 31h, retrograde in the 
mb aN 1 
Apr. . At 6 26/-257 with a tube of 18 f. I obſerved. Neeb 
aſt direct in the margin 0 * but at 105 160 * it emerged tom "the 


ſhadow of 55 Oh N lcd 271870 | 
At 11* 37 5” the mar in If 5 1 the 3d 3 wy of U. The 


upiter. gi 
Dy: dong. beginning of the occultation of was 115 13 GET Ahe total. occylta- 
P. tion of A in the margin of) was In 1 5. oc ws tot hen Air 
—— Saturn, The anſulæ of ſaturn appeared very thin ; but e 8 19h faturn Was 
Apr. 27. no and quite deprived of his anſul eg. 5 2113 jo antes 
17 25 Abronomical obſervations of F. Bonaventura Suez, in the town. of $ 
gnatius in Paragua. There is another tawn. of 8. Ignatius more da, tbe. 8 
aon the river Zabebiri. | Sails 303 : 


The town of S. Ignatius, more weſtward than the reſt, is 50 Spam 
es to the S. from the 44 of Aſſumption in Paragua. Lat. of ung. 


nion obſerved by 4 me in 2.50 4, S. lat. of S. ee 269, 5241/1191" 
| f YT rife 


— Peterſburg 5 59 40 | | 
Diff. mer. S. Paris 3 57 50 
ce W. from London 3 48 40 
; | Emerfions of the lt P. m. 


* » 4 4 eo ms. #4, 2» 


= ay 


2 foot 
8 1729 Jas. 16 8 16 42 tube 13 
lites of ſupi- Feb. 18 8 28 V 
. | Mar. 6 ng 50 18 13 5 
5 2] d 8 2 $49 - 
Immerſion of the firſt 
No. 3 16 20 36 — 13 
r 49 '* = 13 
1730 Jan. t 
Is 13 10 53 8 - = 18 
| Emerſions of the firſt 
1930. "Feb? yn go £0in 1 gg s cn not ag er ah 
Mer. 'q 9g @& 21 -» - 12 | 3 heme) 
46 11 59 20! !@ 4 10850 2 2% 01 46 6 
119 169303 01 23 8 49 46 2 18 PREY 
+ | Apr. 1 10 16 5 4. = 18 
. 17 8 39 535 18 
/ ohm | May: 8 7 1 18 
a | 10 8,56 51 18 
RE Egmerſions of the ſecond P. 1. 


(1136! Apr. - 8 6 36 45 - 18 
May. 10 6 32 30 „ 


Parrous:Aſttonomical- A K 
Emetſion of theothird eri! 
. oe 

83 : apr. 20. 8 44 45 tube 18 nnd ar Tr prinmgal 
8 61 E merſion of the fourth eie dend 
0 Mar. 10- 922 'o ³ĩÜ 
* Immerſion of the fourth f 
x Mr: 7 7 23 A, 6 Ms ee PS CR MEE, vane e 


A * 
{ - 4 ; 5110 o 


* 
* . * * 
K 


> communicated hy ls Sidi M. P. No. 491. p. 8. To Ec. 
Preſent- 
2. The ſky was ſo:cloudy,” that I culd make only che following öb- J Jan. A 
Sri tas, atter the emerſion of the: fecond-digit of the 3 ban N -9- 


ſhadow of the earth, th a W of 10x feet. 7 
© 73S 35 £00 231 bh. d 7 * oy 
n emerges Leer in) 4 = RITZ 44 3 I Ws Eclipſe of the. 


Tyrba emerge I dcin p13 <2:5)de VS = 1.14 o moon oer va 
J S Ye” = 4 37 3 at S. Ange- 


Calippus emerges 3 7+ 367538 ed? HI SOTL HH 14 1151 it fit "rug 77 14 56 47 jus Cuſtos 
. 4 a . * a 
Dionyſins emerge %%% 15150 4 Feb. 24. 


CI 


Mare criſium begins to emerge - <- = = -- - - - 13 1317 1747+ 
End of the eclipſe A 12 D e Ting 12s — Pes A r Ld. 16 1 5 | 
The town of S. Angelo in the miſiions of Paragua is more eaſtward 


- 


than the reſt.” Irs longirade axes the Illand of Herre b is 32 3 yy and 
lat. 280 17'S. 4 U i ννν.J,L ad ni A | 


vhs 1 ſenſible i was 14 "i Be | 


Immerſion of Pag h and 0 into 150 ados, 
8. TON io YHLCHIOT on 256 45 ah antwolly} i 01 


Begining rh elend Creatine: ĩ² .. af 1, SS 
Ariſtarehbils —— — — ; — — gt =, — TO e 15 0 13 ria Major, 
Galilnu „ 15 bh 41 Aug. 19. 
Mare humorum begins - - - - - : :: 15 4 14 . T he 
Lower angle of terra pruinæ —k—q— TIES 5 3 29 

Copernicus cc. 1 ** $i — 50 5 8 15 9 26 

Mare humorum entire ee eee 

Plato and Tycho were er einen en the centre: of che f 13. 13 44 


ſhadow - = 04 KITS Tees, £3 Dl & 
The ſame bers 10 BRI SHED D en nen tl} & 15 17 2 
Plato and Tycho at the fame + time inthe age of ons ſhadow 15 20 25 
6 digits obſcured e IH 219722 DOR INOS 15 24 6 
Meuela uud, eG SY STE SONG" DOVans 15 27 28 
Dionyſius SD - EI » £63” 9193-33 ane any tt 15 29-35 
rr inch i. 5 WS 5 SR al L Ati ISNGO I5 36 10 
eginni 5 | D 106600500; uin 
— ng of nare fun” aſs | 15 43 41 
idle EI 2 113.10 High enen een een 
nd 1 — — i. * — — 3 2 as =: $48 a> #46 4 — 1 16 
Total obſcurati ER | $4 
a Obicuratibn'of Þ = et Erin 13, 16 
Emerſion 


r 
[ 
l 

5 
( 
˖ 


1 


Y. 


#4 Puri Aſtiononicat Obſervations." 


C 9 

5 4 „ 
Beginning of thi 2 er et 17 34 48 
Grimaldu — - Ano MIC e - = 0 Ong 
l Ariſtarchus 8 Ae ob S 17 40 0 
„ . ct schee ere 5 > g5 53 34 
Thebo'' = = = - = > - - + «2 < X:-3 18 0 83 
6 digits obſcured | 7 I 0 30 oe Os 


The moon near the W. trembling with the vapours of the horizon 
was no longer obſerved. FRE A was very. clear _— the whole time 
of the eclipſe. Oba 
Long. of S. Maria Maj. from 3 — 3220 400 lat. 279 517 8. 

— by F. Au- 3. The comet ſeen by us this year was very diſmal, for beſides! ity 
gaſtn Haller- ſhining with a very obſcure and malignant light, it went in ſo deſert : 
cps ie ath, Fig. 9. and in ſuch an unfavourble ſky, that it could be-obſerved 
College of but very ſeldom, and compared but with -a few - inal ſtars not wel 


Afron.. at Pe- known. | 
kin in China, 


te Dr Mortimer, No. 494. p. 305. Jan. Ee: 1750. A al" 18. 1749. ic 44 


The Path and Apr. 26. about. 3 in the morning it was firſt fa by thoſe whoſe ao 

Ephemeris of jt is to watch in the Obſervatory of this palace; and the Place of it ws 

oy 1 rudely obſerved to be in 18 & with 270 N. lat. namely in the breaſt of Wi 

rag ==" 4p pegaſus under the ſtars à and u, the head was equal to a ſtar of the 3d 
order, and the tail ſeemed to be about 1® long. 

Fig. 9. On the following days there was no poſſibility of comparing It accu- 
rately with any fixed ftar, and therefore ſome places of it can only be 
groſsly determined by configurations with the neighbouring ſtars, which 
as they cannot bear the ſtrictneſs of a calculus, do but. Ay ſhew the 
path which the comet held. 1 

Apr. 27. about 2 in the morning long. X 219 217 with N. lat. 31% 35. 
Apr. 28. about the ſame time * 258 15! N. lat. 360 of 
Apr. 29. about the ſame time X 299 10/ N. lat. 400 of 
Apr. 30. and May 1. nothing ſeen for the clouds. 
May. 2. the comet could at laſt be compared with a little ſhining ftar 
in the middle of 5 ſmall ſtars in the bend of the chain of Andromeda, and 
is obſerved by * of a micrometer and pendulum 2h 31/ 49 / true 


time. The comet more eaſtward than the ſtar 17 50 / of the Pendulum 
and more northward 57“ 8. 


May 6. in the morning the comet was compared. with a ſmall tar, | 


the och in order in Caſſiopea in Flamſted's Cat. Brit. by the differences of 
declinations and diſtances, on account of the want of clearneſs in; the {ky 
the flow motion, and malignant light of the comet, it's tranſit could not 


be determined by ſeveral ſeconds; at 2 3 57/! true time the by 
0 len 


= 
— 


Faris Aſtron mice, Orvis 


| was, more een than t 
was 50/ 50/7 N 
No the followi days * EM was ,com with ſeveral un- 


known ſmall ſtars,. © that it's place could not be determined. 
" May 15. about gh p. n. for the moment of time was forgotten to be 


noted, the comet, Was ſeen, between 2 ſmall: ſtars, from the neareſt of © 


which it was diſtant, not in an 2 but right ſituation. 11/38 5 
and from the. farther. 59“ 58 N as alſo more to the E. than the 
neareſt 1/;of the pendulum. ONS 2 oy ok are placed in, the Cat. Brig. 
in Caſſopes, the more northern about the ench p n 40 49 7” with N. 
lat. 5 5, 67% 5557. and the more ſouthern in * 9287 12” with N. lat. 37 
1171 n 1690. 
May 471 px comet being compared with the more northern 1 16 1 
59“ p. m. was more eaſtward than che ſtar. 180 26” of the n and 
more to the N. 26" 4”... 

May 19. the « 5 being compare with the. ſtar, of the 6th. 
tude in. Cephens according to. Hevelius' s Cat. in 1700, where it is led 
| ſub faſcia ſequens, was at 10h 23“ 291! / in the ſame R. alc. with the . 
there could not be found any difference of time between hs 8 
and the comet was more northward than the ſtar 48 / 14//. On the 
following days nothing certain could be determined. 

May 29. the comet was ſeen amongſt ſeveral unknown ſmall ſtars, 
and on moving; the tube a little there appeared one which Hevelius, in 
| his cat. of fixed ſtars 1660, places in Camelopardalus, and calls ſupra ter- 
- gum, ſiue in cuſpide pedis ſiniſtri Cepbei g magnit. But as the parallel of 

ſtar was too far diſtant: from the parallel of the comet to be im- 
mediately compared with it, it was compared with an intermediate 
ſtar, and the comet is noted 11 211 25!! f. m. more E. than that ſtar. 
16013 / of the pendulum, and more 8. 185372 2/J. 

After this, as there were no ſtars near the path of the comet, nor 


ny like to de, with which it could be compared, they were to be 


ea farther off: and therefore on the following days it was com- 
pared with y Cepbei, from the parallel of which it was not very diſtant. 
Weed the telaſcgpe being wel firt, 88 de 6 


| SN Es, : 
June 1. p. m. 9 30 53 Cepbei to the horary. 
2. 4. m. 3 24 51 The comet ta the, n more N. than. 
CW 26! 590 | iy SR 
4. P. u. 8 28 58  y Cephei to the horary. N 
5. 4. m. 2 41 9 The comet. to the  horary more 8. than 
the ſtar 9.8! 20/)... 
B. n. 8 24 23 „ Cepbei to Ge: 5 horary.. 
6. 4. m. 2 41 17. The comet to the horary more 8 chan 
the ſtar 20! 13'!. 10 


* 3 p a 
774 * Yu @ 4 141 C 


13 m. 8 5 A 3 7 Cle to the W e 
| | iy 5 
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p wt 
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pe 1 N » 4 \ . £- 7 4 i * 6 - 2 _ 2 * = 
— * "EP" FR * - 2 x o \ 4 8 1 - r { x . * * 1 3 1 2 * — 4 7... 43 + Xx * : 
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lation. 


at 0} NDH 10: 26% * tlic ſtar z 550 fre ? O o Wh 


follows ; 


A new conſtel- A ſmall conſtellation was obſerved May 29 in purſuing the comet with 
Fig. 10. 


the ſame go! 3. 


Ns iq hes Q | 8 2 XA A* * 8 * nnen mY Rd k 
x 1 "3 81 IJ. y N * Col - IF N 6 abs * N * | 2 \ * 
* 8 . * ; 
©3240 ern 1 


0 41 * — 
— 


| Faridin KORdGHGt Ohg - ou 
885 W . galt, Tue "Eee £6 the hotuty more d tha 
Nt 1 dhe ſtar 42 51”. N 
: * 1990 * 5 3 871 Jr 50 7 CepBei to the horary wollo 1 30 * 
a. n. 3 4 38 1 more" 8. cue 


D "of mo "the come 
ep TE omet tha 


to T9518 12. 2p. Wa alles Was cf 


dy longer, 1 Ew it bbſcurely, more like the foot 


te, 5 Fell, + Beſides the brightneſs of the moon, and the reflexion of | F 
it's rays” from the clouds, which mik all obſervations difficult nd 
doubtful, were great obſtructions. Feomipared it however as well 41 


could with a ſmall ſtar, which J after wards found in 4 little mar n 
logue of M. de la Caille, inſerted, in the Mem. de I Acad. 1 42. n account 
of a comet obferved in that year, and noted with R. aſc. at that time 
gr 27“ 2nd N. decl.' 730 407; and marked with the letter Az; therefore 
gh 33/ 6” A to. the horary: then, gh 45 0 the comet to che hora) 
more N. than the ſtar 480 344. * 


= June 13. P. m. of 17 117 A to the horary : 9 157 we comet u 
| the horary more N. TIN ſtar 36015!) "O11 5 


June 14. p. m. of 15” 44“ A tothe horary gh 360 45 the comet u 
the horary more N. than thie ſtar 2 Lad 4511." Then being ſeen at 2 55 
the diſtances were meaſured of ra comet from the ſtats. : 

125 97% B 38% 39%, R 43 nn 1 42 2413 | 

But the comet ſtood juſt by the far 2, all which ſtars are noted in 


3 7 cited above. E N 


ne 15 and 16. nothing could be irved boevuſ of clouds. 


June 17 and 19. F. Ant. Gaubil obſerved | in koh abletice from home : 2s 


* 
1 4 


June 5 M. 90 260 30% 4 to the horary. 291185 INF: | 5 

53 35, eme 
9 „ 5 The comet to the horary in the fame 
| „„ Sa Sar 4 

© June 18. P. in. 9 32 14 A to the 0 n 

10 19 21 K to the hor * | 
9 24 50 The comet to the APP m more 8. "ha 
A 16! 3ofl. 
5 1 10 20. NE 

The R. aſc. of the ſtar R is 980 67 tn N. gee P 3 0 The 
times of the obſervations are all true and ſufficiently correct. They were 
made with a tube of 6 feer, in which an Engliſh micrometer was inſerted. 


the teleſcope. It is repreſented i in Fig. 10. The diſtances of the ſmall 
ſtars that compoſed it were a from g 12 19555 Þ from y 160 45957 
from 18 2/ from 167 45% 5 from g 19/53: from & 200 17”: 

y from 9, which is LY a tergum of Clear 58! 16/): 3 from 

ur Ale leave theſe diſtances for others to meaſure > 

more 


V arioas Aſicunomſeal OH t 227 9 
tote accurately The ſituation of this aſteriſm is gs endend but | x 
right. | : £501 10. 9 
nt We A ks mw £3991 '0 0 5009 65 ef 1 oh K 3 | 
HP RS — | | 2 — 1 
: 52 17 p diſtant from the lucid limb of) 301 4/7. 1 85 | [ 
Then gr was obſer ved and compared with the Rar. l. and ſo 5 I 
8 to the horary. aii e 23 e dd om: ode ,% 8 Y 3 
- 4 1. to the N more N. than F446 - = by Smut 58 >. 3 22 4 
"I rin N93 nene rl vd of 0 vent art. + Q A 4 
9 38 Tempe different - — IE #3 
5 18 26 © to the: . 8 S127 yr . 5 5 1 
+ 88-4. I. to the horary more N. than s 41 f 8 Fig. 11. = 
9 36 Temporary difference: 0773 YC 21 800 A 
5 34 34 & entering under the obſcure lnb of » "wholly diſappeared, — 
diſtant from the N. horn of. 231 28“). 1 
The diameter being immediately meaſured was 32 5311, 1 
But the lucid part of ) W•aS 7139, l.. i 
In the mean time whilſt 4 lay hid behind 5, it was obſer- — 
ved and compared with Kr e 4 
5 58 9 + to the horar N 'F 
6 3 31 Lucid limb 5 che horary: TETYE 81 : $ 
4 23 N. horn of d to the horar. | 1 
58 S. horn of ) to the horar 7. 1 / 1 
The S. limb of 3 Þ was more. * than 5 347 TY _ 
5 Again} + ++ | Th { 2 | | | o# 
6 11 36 & to the horary. - Noi | : | 9 
17 22 Lucid limb of) to the horary. | 5 1 
18 12 N. horn of ) tothe Horar7. wege D ae 11 1 
46 S. Horn of Y to te höre : li 
The S. limb of) more S. than s gli oh. Aus e õ, ve | 1 
Thirdly, Os 8 
6 23 22 & to the h bt Sg 1 
29 26 Lucid limb of 5 to ROFL ba Agen 3 8 1 Ar > * 
30 17 N. horn of) tothe 1 of - © 
52 S. horn of ) to the horary. * © hn Et” 75 | 1 
S. limb of ) was more S. than 8 2 17480 7 ee pam 9 I 
6 38 52 There was a very ſmall ſtar m——_— to the, -obſcure- I 
limb of D, and when it was juſt entering, it was diſtant 3 
from the lucid limb of 5 4123/. hen, ; q 
6 46 2 &@ firſt appeared coming from under * and diſtant — Take 2 
N. horn. 29! 24//. . 
7 2 23 The abovementioned little ſtar emered the nk linab .of > 1 
diſtant from the N. horn 291 24/1. | 
Laſtly, ea . 


& was diſtant from the Jucid limb of 157 301. 


328 Vario —— \ 
The moments of time are true, and corrected by compo 


altitudes. 
All che . witk a. tube of 6 beer, * an 2 microms 


8 | ter. 4 3 | 

| $ID ; wa 4 g ö . * | N KITES [i 7 1 
. A 6, Sept of 6 1 near 2 8 thy Pekin ep rice... 
Mar aul Ve. B &, the ſame path by the Paris ephem. of is Calle. % |. 

833 N C, the ſame path by the obſervations‚‚ 2, 5 
4 | Nn D "Y the ſame path by the Bononian 875 of Manfred. _. 
| 


March 748. 


| The obſervations 8 were as follows: on _ 54, 88 
411 _ : Fe | | Fg | "os £3 Y 
1 | % 3 N by 
KR Fig. 12, Mar. 12. 6 27 55 1 more E. than 2 1 48. 48 - a 
5 n y more N. o 53 46 "% * 5 
| 13. 6 25 43 © more Eon +7 1:0 S BB 
1 | „ more N. 0 27 26 
li Oe "© 6 IO 33 more E. 1 · 1 1 29 34 
| do”; 
| 


1 


* more N. 014 36 
15. 6 28 4 Lanore E. ges 3 o a 
more . d 1 0%n᷑ ol 
8 16. 6 27 19 5 more W. O 0 23 48 ST 
| i more Sog 2% O 10% %% iT - 
3 | 17. 6 25 14 more Wits! 0 50 . 525 = 
x +017 mogge >=: < 10 232 17. 

| 19. 6 29 52 more W. 1 44 e 

— N more 8s. 0 4814 1 


4 * 


* N 
ll All theſe differences were determined by repeated operations, with 
I tube of 6 feet with micrometers. The times allo are © MG, and coo 


. by correſponding altitudes. | | at 


lt | ; 1 

| — of Jupiter 5 15 47 i was diſtant from 2 19 3,4% Then, 
with Venus, 22 14 A to the horary. © 

Jan. 1. 1748. 25 6 ? to the horary more S. than * 50 . : 


. Me Gs 4 
4 * a 2 52 Again, .be ae e 2 2 1 
" 5 26 36 A to the horary. 1-1 53 
n 29 32 2 to the nn! more S. chan A 50 15 1 


12 - — — — — — 
* == — 
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—— | 1 . he 

: . - g — 
n PT 3 —_ 
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2 56 Thirdly, 
5 30 35 A to the horary. Ri :2þ = 
33 34 2 to the Oy more 8. chan Y 49 37" . 1. 
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Var Aſtronomical Obſervationr: * © 1229 

4. Apr. 27. 3 30“ a, n. we ſaw the comet in the middle of the ſtars —— & F. 


of Pegaſus g > n. Gann? of the 


| 2. we compared the comet with the ſtars mentioned by F. Hal- Z 
9 in Flamſted 1690. The ſtar in Y 119 2& 45”. The place of — * 
the comet was concluded to be almoſt the ſame as by F. Hallerſtein's ob- its at Pekin, 
ſervation. = 4 N eu,” g per 

May 3: 3 a. m. u and e of Caſſiopea in a right line with the comet. eb 
o is pretty exactly in the middle. Ps Nov. 8. 
May 4. 4*+ a. m. the comet more W. than the 3d ſtar in Caſſop. in 1748. 

Flamſt. 5 25”, the comet more S. 10 117. | 5 

May g. nothing could be obſerved exactly. 


6. ah 51' a. m. a line thro? a and g of Caſſiop. a little to the S. Camet 1748. 


of the comet, diſtance of. 8 from the ſtar « = diſt. of g from the 


comet. - EM 
May 10. gh 14/ p. m. the laſt true alt. of the comet 209 48” 58”. 


The comet more W. than the eaſtern ſtar (it is compounded of two) >= > + 


27 12%; in Flamſt. the ſtar in Taurus 250 and ſome min. 
May 15. we compared the comet with the ftars of F. Hallerſtein. 
True merid. alt. of the comet p. m. 252 517 30“ 10h 127. The comet 
more S. than the ſtar 8” merid. alt. of the northern ſtar 252 59/ 30”. 
We did not well obſerve the diff. of R. aſc. r | 

May 16. p. m. true merid. alt. of the comet 269 16/ 32“; in reticulo 
10h 227: the comet more E. than Hallerſtein's ſtar 10 41. 

May 17. 10h 400 p. m. laſt true alt. of the comet 260 46& 34”. 

5 Cepbei to the horary 7h 54“ 587, ae ft 
| Comet to the horary 10 41 43. . | : 

Path of the comet ſeems more N. than the path of the ſtar 38/ 20”. 

I do not find any number of obſervations made till June 7. But 
by comparing the comet with the Hevelian ſtar, and others not well 
known to ine, I ſeem to be able to conclude, that from June 2 to 7 
the R. aſc. of the comet increaſed 60 and ſome min. and that the 
decl. decreaſed” 557 n= | X 

June 7. a. m. 16 15” the ſtar to the horary 35 20 after the comet. 
The ſtar more N. 10 3o' very doubtfully obſerved s. | 

June 9. oh 45” the comet to the horary. 

o 49 10” the ſtar to the horary A f. 
The comet more N. 10 300%. 

To June 12. nothing was obſerved with ſufficient exactneſs. 

Jus 3. P. m. 9 30/ the diſtance of the comet from the ſtar 7j 
10% 20# ar | | | 

The comet more N. 4! 25/!. 

The comet is more E. 


* Hevelius's ſtar ann. 1660 R. ae 20 2% 30% did. from the pole 122 42! 17. 

+ Star Ain Fig. D of la Caille, 3 * © 25 7 at — Dad 4 

|| Star I in Fig. D of la Caille, Mem. Acad. 1742. | | 
c i June 17. 
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June 18. p.m. 9 52 14 A 
| 10 19 21 &K 
24 57 Comet 


113 vs 


Comet more S. than A 16/ 30%. 


Conjunction of 


us. 


Eclipſes of OF. 1 3. 
the Satellites I5. 
of Jupiter. 20. 
21. 
28. 


Nov. 7. 


which = 10 of 24/ 


Fune 29. D enters 
goes out 

Comet enters 
Soes out 


The comet is concluded more N. 12! or perhaps 13ʃ. 

The comet was not eaſily ſeen June 29, there were clouds on June 30 
and July 1 and 2; and it was not alterwards, purſued., 

1748 f. v. Mar. 1 5. P. ., . 10⁰ the 3 N limb of 7 is diſtant 


Mars and Ve- from the occidental mb of 2. xt ' 29”... 
th 


39 "Emerſon of the wy 


B m. temp. ver. 


R 10 20. 


On the following days with a tube of Bite 7 
the comet was obſerved with the ſtar D. in F. ig. B 


of la Caille, Men Acad. 1742. Many of theſe obſervations had 12 
| any ſucceſs: I relate only two which ſeem to me not very exact. 
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' Remarks"ipon'thi Solar and Lunar Years,” bc. nh 


XXI. The mean tropical ſolar year, or that mean ſpace of time wherein Remarks upon 


the fun, or earth, after departing from * — of the ecliptic, returns 
to the ſame again, conſiſts, according to D 

4870, 551! : which is leſs by 117, 3%, than the mean Julian year, conſi - cle of rg 
ſting of 36g, Gr o, ol. Hence the equinoxes and ſolſtices anticipate, years, cn. 


or come earlier than the Julian account fappoſes them to do, by 11/, 5”, ee 


S - 7 I ry 
144 1405 


in each mean Julian year; or 44", 2o!! in every 43 of 3% 10 ; | 53", 20/ | | bar. be 

rd bet to oth - rat i; cnt 4 
In order to correct this error in the nian year, the authors of the Gre- method of fnd- 
gorian method of regulating the year, when they reformed the calendar in OS gong 
the beginning of OA. 1582, directed that 3 intercalary days ſhould' be 0-7 217. 


in every 400 Julian years. Nl 


mitted or dropped in every 400 years; by reckoning all thoſe years, whote od in meſ 
date confifts of a number of entire hundreds not diviſible by 4, fuch as part, of Eu- 
1700, 1800, 1900, 2406; c. to be only common, and not biſſextile rope. e 


or leap years, as they would otherwiſe have been; and conſequently o- nh To 


mitting the intercalary days, which, according to the Julian account, x. Hon. Geo. 


ſhould have been inſerted in Feb. in thoſe years. But at the fame time E. / Mac- 
they ordered that every fourth hundredth year, conſiſting of a number clesfield 7 
of entire hundreds, diviſible by 4, ſuch as 1660, 2000, 2400, 2800, M. Folkes, 
Sc. ſhould” ſtill be conſidered as biſſextile or leap years, and, of conſe- Na 495. p. 
quence, 'that r day'ſhould be intercalated as ufual in thoſe years. 417. Read 
I bis correction, however, did not entirely remove the error: for the May 10. 
equinoxes and ſolſtices ſtill anticipate 16, 53/, 20!! in every 400 Grego- , Solar 
rian years. But that difference is ſo inconſiderable as not to amount to - Sx = 


24 hours, or to one whole day, in leſs than 5082 fob 7 her# obs OY 
The ſpace of-time betwixt one mean conjunction o 


* 


120, 44%, 3% 2½, 56, according to Mr Pound's tables of mean con- of 19 Years, 
junctions. The common lunar year conſiſts of 12 ſuch months. The . Epact. 


intercalary or embolimean year conſiſts of 13 ſuch months. In each cy- 
cle of 19 lunar years, there are 12 common, and 7 intercalary or embo- 
limæan years, making together 235 ſynodical months. oO 
It was thought, at the time of the General Council of Nice, which was 
holden in 325, that 19 Julian ſolar years were exactly equal to ſuch a cy- 
cle of 19 lunar years, or to 235 ſynodical months; and therefore, that, 
at the end of 19 years, the new. moons or conjdrictions would happen ex- 
actly at the ſame times, as they did 19 years before: and upon this ſuppo- 
ſition it was, that, ſome time afterwards, the ſeveral a of that cy- 
cle, commonly called the golden numbers; were prefixed to all thoſe days 
in the calendar, on which the new moons then happened in the reſpective 
years correſponding to thoſe numbers; it being imagined, that whenſo- 
ever any of thoſe numbers ſhould for the future, be the golden number 
of the year, the new moons would invariably happen on os days in the 
ſeveral months, to which that number was prefixed. | | 
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Remarks upon the Solar and Lunar Years, &. 
For 19 Julian ſolar years contain 6939 18 0 0 0 


Whereas 235 ſynodical months contain only: 41h 6939 16 31 56 40 


* 


And are therefore leſs than 19 Julian ſolar years by 0 1 28 3 30 
This difference amounts to a whole day very nearly in 3 10. years, the 
new moons anticipating, or falling earlier, by 24 hours in that ſpace of 
time, than they did before: and therefore now in 1730, the new moons 
happen above 4+ days ſooner, than the times pointed out by the golden 
numbers in the calendar. 4 oo rite at or; 
In order therefore to preſerve a ſort of regular correſpondence betwixt the 
ſolar and the lunar years, and to make the golden numbers, prefixed to 
the days of the month, uſeful for determining the times of the new moons, 
it would be neceſſary when once thoſe golden numbers ſhould have been 
prefixed to the proper days, to make them anticipate a day at the end of 
every 310.7 years, as the moons will actually have done; chat is, to ſet 
them back one day, by prefixing each of them to the day preceding that, 
againſt which they betore ſtood. | | | pa 
But as ſuch a rule would neither be ſo e or retained in 
memory, as if the alteration was to be made at the end or at the begin- 
ing of complete centuries of years; the rule would be much more fit for 
practice, and keep ſufficiently near to the truth, if thoſe numbers ſhould 
be ſet back g days in the ſpace of 2800 years; by ſetting them back 
1 day, firſt at the end of 400 years, and then at the end of every 300 years 
for eight times ſucceſſively : whereby they would be ſet back, in the 
whole, 9 days in 2800 years. After which they muſt again be ſet one 
day wk at the end of 400 years, and ſo on, as in the preceding 2800 
years. By which means the golden numbers ;would always point out 
the mean times of the new moons, within a day: of the truth. 
It is plain however, that the lunar year will have leſt one day more than 
ordinary, with reſpect to the ſolar year, whenever the new moons ſhall 
have anticipated a whole day, as they will have done at thoſe times when 
it is neceſſary that the golden numbers ſhould, by the rule juſt now given, 
be ſet back one day: and conſequently the epact, for that and the ſuc- 
ceeding years, mult. exceed by an unit the gd correſponding epacts 
of the preceding 19 years. 8 3 N 
For the epact is the difference, in whole days, betwixt the common 
Julian ſolar and the lunar year; the former being reckoned to conſiſt of 
265, and the latter of only 354 days. If therefore the ſolar and the lunar 
year at any time ſhould commence on the ſame day, the ſolar would, at 
the end of the year, have exceeded the lunar by 11 days: which number 
11 would be the epact of the next year: 22 would be the epact of the 
year following, and 33 the epact of the year after that, the epacts in- 
creaſing yearly by 11. But as often as this yearly addition makes the epact 
exceed 30, thoſe 30 are rejected as making an intercalary month, - 
3 — 0 


1 


| Remarks Aon the Solar and Lunar Years; K. 

only che exceſs of the epact above 30 is accounted the true epact for 

the 30 is rejected, and the epact becomes 1, 2, 3, 4, GC. 
Since therefore the lunar year will have loſt a day more than ordinary 


in reſpect of the ſolar year, whenever it is neceſſary to ſet the golden num- 


bers one day back, as was before obſerved; it follows, that the epact muſt 


at the ſame time be increaſed by an. unit more than uſual; the difference 


betwixt the ſolar and the lunar year having been juſt ſo much greater than 


uſual. That is,, 12 muſt be added, inſtead of 11, to the epact of the 


preceding, in order to form what will be the epact of the then preſent year. 
Which addition of an unit extraordinary to one epact, will occaſion all the 
ſubſequent epacts (which will follow each other in the uſual manner, each 
exceeding the foregoing by 11) to be greater by an unit than their reſ- 
pectively correſponding epacts of the preceeding 19 years. 

If therefore, inſtead of the golden numbers, the epacts of the ſeveral 
years were prefixed, in the manner the Gregorians have done, to the days 


of the calendar, in order to denote the days on which the new moons fall in 


thoſe years whereof thoſe numbers are the epacts; there would never be oc- 
caſion to ſhift the places of thoſe epacts in the calendar; ſince the augmen- 
tation by an unit. extraordinary of the epacts themſelves would anſwer the 
purpoſe, and keep all tolerably right. Thus in a very eaſy method may the 
courſe of the new moons be pointed out, either by the golden numbers, 


or by the epacts, according to the Julian account or manner of adjuſting, 


the year, which goes on regular and uniform without any variation. 
But the regulating theſe things for thoſe who uſe the Gregorian account, 
is an affair of more intricacy; and for them it will require more conſide- 


ration to determine, when the epacts are to be more than ordinarily aug - 


mented, and at what times they are to continue in their uſual courſe; nay, 


to know when they are not only not to be extraordinarily augmented, but 


alſo when they are to be diminiſhed by an unit, by increaſing one of them 
by 10 only inſtead of 11 as uſual: and this happens much oftener with the 


Gregorians, than the increaſing one of them by 12 inſtead of 11. For, in 


every Gregorian ſolar year, whoſe date conſiſts of any number of entire hun- 
dreds not diviſible by 4, it is ſuppoſed that the equinox has anticipated 
one whole day; and therefore one day, that which ought to be the inter- 
calary one, is omitted; and conſequently the preceding ſolar year, where 
age day was loft, exceeded the lunar year by 10 days only inſtead 
of 11. Hep rd r 

In order therefore to adapt the beforemention'd rule to the Gregorian 
account, and to know in what years the epacts ſhould- either be extraor- 


dinarily augmented or diminiſhed, and the golden numbers ſhould either 


be ſet backwards or forwards in the calendar; the following rules and 
directions muſt be obſerved. 


Firſt. That in the years 1800, 2100, 2/700, 3000, Sc. where the 
number of entire hundreds is diviſible by 3, but not by 4, the Gregorian 


ular, as well as the lunar year, will have loft a day; and conſequently 


the 


nz. 


| the difference bawixt them will be the ſame as wſubl'i therefore in"thiyp 


defers that augmentation from the year 4200 to the year 4300. A 


P 8 


7 y J% 


| Remarks upon the Solar aut Lunar Years; Ns. 


ran 7 4 mult be. no alteration, either in the epasts or the golden num. 
rs ; but the former muſt go en in the fame manner, and tlie lat 
ter ſtand prefixed to the ſame days in the calendar, for another, as they 
did for the laſt hundred yeurs. m Nen d. 
' '2dly. The like will happen in the years 2000, 2800, 3200, G. 
where the number of entire hundreds is diviſible by 4, but not by 4: 
For neither the Gregorian ſolar nor the lunar year is to be altered; and 
therefore the epacts muſt go on, and the golden numbers ſtand, as they 
did before. FH 907 10 208099 eee e e . 10! 04 EVER LON 
But 2dly, In the years 2400; and 3600, whoſe number of entire hun- 
dreds is diviſible both by 3 and 4, the Gregorian ſolar year goes on a; 
uſual, and the lunar year has loſt a day. The difference therefore betwixt 
them being 12, the epact of the preceding year muſt be augmented 
that number inſtead of 11, in order to form the epact of the then preſent 
year; whereby a new ſet of epacts will be introduced, exceeding their 
precedent correſponding epacts by an unit: and the golden numbers 
muſt be ſet one day back in the calenda e. 
4thly and laſtly, In the years 1900, 2200, 2 300, 2 g00, Sc. where the 
number of hundreds is diviſible neither by 3 nor 4; the Gregorian ſolat 
year having loſt one day, and the lunar none, the difference betwixt them 
being only 10; that number only, and not 11 is to be added to the 
epact of the preceding, in order to form the epact of that, the then pre- 
ſent year; whereby a new ſet of epacts will be introduced, all of them 
leſs by an unit than their precedent correſponding epacts: and the golden 
numbers muſk be ſet a day forwarder in the calendar; that is, be prefixed 
ho the day following that, againſt which they ſtood/in the precedent hun- 
red ears. | Fes > VIGEZI I n bn 8 
This method would preſerve a ſort of regularity betwixt the ſolar and 
the lunar years; and, by means of the rules and directions beforemen- 
tioned, the days of the new moons might be pointed out, either by the 
golden numbers or by the epacts, placed in the calendar for that purpoſe; 
according to the Julian account for ever, and according to the Gregorian 
account till the year 4199 incluſive, after which there muſt be ſome little 
variation made in the four laſt precepts or rules: but it would be to little 
purpoſe now, to attempt the framing of new ſet of rules for ſo diſtant a 
time. 1 FRE 
The Gregorians have choſen to make uſe of the epacts to determine the 
days of the new moons, and follow pretty nearly the rules preſcribed 
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above; except that they order the epacts to have an additional augmenta- 


tion of an unit 8 times in 2 500 years, beginning with the year 1900, ast 
the end of 400 years; to which 400 years, if there be added 3 * 700, 


or 2100 years, the period of 2500 years will be completed in 3900- 
After which they do not make their extraordinary augmentation of an 


unit in the epacts, till. at the end of another term of 400 years; which 


Remarks upon the Solar and Lunat Nrata &. a 
this is the reaſon; that the rules above deliver d will require a variation in 
che year 4200; Whereas it is directed in this paper that the epacts ſhould 
be augmented, or (which is the ſame thing) the golden numbers be ſet back 
in the calendar ꝗ times in 2800 years. This ariſes from the Gregorian hops | 
poſing, that the difference betwixt 19 ſolar and as many lunar years wou d 
not amount to a whole day in leſs than 3 12 * years; whereas it has appear- 
ed above, that it would amount to a Whole day in 3 10. years. But al- 
though the rule preſcribed in this paper comes much nearer to the truth, 
yet the error in either caſe is very inconſiderable, being ſo {mall as not to 
amount to a whole day in many thouſand years; and therefore is not 
worth regarding. nent wan ee e ee 


From what has been already aid, a method may be obtained, for fixing 4 method of 
with ſufficient exactneſs, the time of the celebration of the feaſt of Eaſter, finding the 
which is governed by the vernal equinox, and by the age of the moon _— ee 


neareſt to it. The former whereot, when once rightly adjuſted, may (by ,,;, m 
the corrections mentioned in that part of this paper which relates to the ſolar pars of Eu- 


year) be made to continue to fall at very near the ſame time with, or at rope. 
moſt not to differ a whole day from the true equinox: and the fame rules 
and directions, which, as was before ſhewn, would, without any great 
error, point out the times of the firſt day of the moon, would with equal 
certainty point out the 14th, 15th, or any other: and thus the times of 

the oppoſitions or the full moons might be as well marked out thereby, 

as thole of the conjunctions or the neẽ moons. 

1 ſhall not at preſent take notice of the canon of the Council of Nice, in 
325, which directs the time of celebrating Eaſter: or of the reaſans upon 
which that canon was founded. Nor ſhall I endeavour to explain the 
rule now in uſe in the Church of England for finding Eaſter : for, beſides. 
that ſuch an explanation would extend this paper to an improper length, 
thoſe points have already been treated oſ by ſeveral much abler hands, and 
particularly by our country man the learned Dr Prideaux. Nor is it my 
intention to enter far into the methods uſed by the Gregarians, or thoſe of 
the Church of Rome, or by any other nations or countries, for finding the 
time of that feaſt. As to our own, I ſhall only obſerve, that the method 
now uſed in England, tor finding the 14th day of the moon, or the tc- 
cleſiaſtical full moon, on which Eaſter dependeth, is, by proceſs of time, 
become conſiderably erroneous: as the golden numbers, which were pla- 
ced in the calendar, to point out the days on which the new moons fall 
in thoſe years of which they are reſpectively the golden numbers, do now 
ſtand leveral days later in the ſame than thoſe new moons do really hap- 
ben. Which error, as was before obſerved, ariſes from the anticipation. 
cf the moons ſince the time of the Council of Mee: and as the verna! 


__ 4: has allo anticipated 11 days ſince that time; neither that equinox, 


nor the new moons, do now happen on thoſe days upon which the 

Church of England ſuppoſes them ſo to hap penn. 

12 Fope Gregory XIII. reformed the Julian ſolar year, he likewiſe 
© a correction às tothe time of celebrating the ſeaſt of Eaſter by 
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Remarks upon the Solar and Lunar Years, &. 

acing the epacts (which he directed to be made uſe of for the future . 
— the —— numbers) much nearer to the true times of the 1 
moons than the golden numbers then ſtood in the old calendar: I fy" 
much nearer to the true times; becauſe in fact the epacts, as placed by bar” 
were not prefixed to the exact days upon which" the new ' moons" then 
truly fell. And this was done with deſign, and for a reafon' which it 3; 
not material to the purpoſe of this paper to mention. 
But the Church of England, and that of Rome or the Gregoriam, do 
ſtill agree in this; that both of them mark {the former by the golden 
numbers, and the latter by the epacts correſponding to them) the days 
on which their eccleſiaſtical new moons are ſuppoſed to happen: and 
that 14th day of the moon incluſive, or that full moon, which fall; 


upon, or next after, the 2 1ſt of March, is the paſchal limit or full 


moon to both: and the Sunday next following that limit or full moon, 
is by both Churches celebrated as Eaſter day. But the 21ſt of Marth 
being reckoned, according to the Gregorian account or the new ſtyle, 
11 days ſooner than by the Fulian account or the old ſtyle, which is 
ſtill in uſe among us; and their eccleſiaſtical new moons being 3 days 
earlier than thoſe of the Church of England; it happens that although 
the Church of England and that of Rome often do, yet more frequently 
they do not, celebrate the feaſt of Eaſter upon the ſame natural day, 

It might however be eaſier for both, and could occaſion no inconve- 
nience, now that Almanacks, which tell the exact times of the new moons, 
are in moſt peoples hands; if all the golden numbers and epacts now 
prefixed to thoſe days of the calendar, in our book of Common Prayer, 
and in the Roman Breviary, on which the reſpective eccleſiaſtical new 
moons happen, were omitted in the places where they now ſtand; 
and were ſet only againſt thoſe 14th days of the moon, or thoſe full 
moons, which happen betwixt the 2 1ſt of March and the 18th of A4pri, 
both incluſive. Since no 14th day or full moon, which happens before 


the 21ſt of March, or after the 18th day of April, can have any ſhare 


in fixing the time of Eaſter. By which means the trouble of counting 
to the 14th day, and the miſtakes which ſometimes ariſe therefrom, 


would be avoided. | 


We do as yet in England follow the Julian account or the Old Style in 


the civil year; as alſo the old method of finding thoſe moons upon which 


Eaſter depends: both of which have been ſhewn to be very erroneous. 
If therefore this nation ſhould ever judge it proper to correct the civi 


year, and to make it conformable to that of the Gregorians, it would fure- 


ly be adviſable to correct the time of the celebration of the feaſt of Eafr 
likewiſe, and to bring it to the ſame day upon which it is kept and ſolemni 
zed by the inhabitants of the greateſt part of Europe, that is, by thoſe who fol 


low the Gregorian account. For tho I am aware that their method of find- 


ing the time of Eaſter is not quite exact, but is liable to ſome errors; yet Tap 


Þ prehend, that all other practicable methods of doing it would be ſo: and 
they were more free from error, they would probably be more MM 
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and harder tu be underſtood /bymumbers of pop 


| f people, than the method of de- 
termining that feaſt either by a cycle of epaCts; as is practiſed by the G 
rians, or by that of 19 years or the golden numbers, in the manner pro- 


poſed in the following part of this paper: and it is of no ſmall importance, 


that a matter of ſo general a concern, as the method of finding Eaſter is, 
ſhould be within the reach of the generality of mankind, at leaſt as far as 
the nature of the thing will admit 9 0 30 21 Wk 
For which reaſon, incaſe the legiſlature of this country ſhould before 
the year 1900, think fit to malce our civil year correſpond with that of the 
Gregorians, and alſo to celebrate all the future feaſts of Eaſter upon the 
ſame days upon which they celebrate them; this laſt particular might 
be eaſily effected, without altering the rule of the Church of England for 
the finding of that feaſt: and this only by advancing the golden numbers, 
prefixed to certain days in the calendar, 8 days forwarder for the new 
moons, or 21 days forwarder for the 14th days or full moons, than they 
now ſtand in our calendar... #2090 
In order to explain this, it muſt be obſerved, that the Gregorian ac- 
count, or the new ſtyle, is 11 days forwarder than the Julian account, or the 
old ſtyle, which we ſtill make uſe of; that is, the laſt day of any of our 
months is the x1th day of their next ſucceeding month. If therefore 
their eccleſiaſtical new moons fell on the ſame days with thoſe of the 
Church of - England, the golden number 14, which now ſtands "againſt 
the laſt day of February in our, that is the Julian, calendar, ſhould, 


when we ſhould have adopted the Gregorian calendar, be prefixed to the 


11th of March. But ſince their eecleſiaſtical new moons happen 3 days, 
earlier than our eccleſiaſtical new moons at preſent do; ſo much ſhould 
be deducted from thoſe 11 days, by which the golden numbers ought 
otherwiſe to be advanced; and the golden number 14 ſhould not be pla- 
ced againſt the 11th, but the 8th of March: which being reckoned the 
firſt day of the moon, if we count on to the 14th day of the ſame inclu- 
five, that would be found to fall on the 2 1ſt of March; on which day 
the Gregorian paſchal limit or full moon will happen when the golden 
number is 14. And the like courſe ſnould be taken with the reſt of ſthe 
19 golden numbers; which ought to be placed 8 days forwarder than 
they now ſtand, if they are to point out the new moon; or 21 days for- 
warder than they are at preſent, if they are to mark the 14th day of the 
moon or the full moon: the latter of which, as has been ſhewn, would 
be more eligible, than to prefix thoſe numbers to the days on which the 
new moons happen. 27 t 01 9067-03 nnm S774 

- Thus may the rule and method now uſed in the Church of England, be 
moſt eaſily adapted to ſhew the time of Eaſter, as it is obſerved by the 
Gregorians, till the year 1900, at which time, and at the other proper 
ſucceeding times, if the golden numbers in the calendar ſhall either be ad- 
vanced or ſet back ward a day, according to the foregoing rules and di- 
rections for that purpoſe, they will continue to ſnew us the new or the full 
moons of the Church of Rome or the Gregorian calendar with great exact- 
. X. Parti © e W - 280 neſs, 
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1 ear 4199: When, as bas been already mentioned, there | 
=> ben e variation made in thoſe rules and direction. 
There is however one exception to thoſe: — eee 
e eee le alot "tj: 
Upon theſe princip rame accompanyi cis pa 
and — by means of the golden numbers, all the —— 1 
limits or full moons, from the reformation of the calendar, Sc. by P 
Gregoty to the year 4199 incluſive. Which: ſpace of time is therein di. 
vided into 16 unequal portions or periods; at the beginning of each 0f 
which, all the golden numbers, when once they ſnall have been properly 
placed in the calendar, muſt either be advanced or ſet back one day, with 
reſpect to the place where they ſtood in the preceding period, -agreeably 
to the foregoing rules: thoſe numbers which ſhall happen to ſtand 
againſt the 4th and gth of April to ſhew the paſchal new moons; or againſt 
the 17th and 18th of the ſame month to mark out the paſchal full moons; 
both which numbers at ſome times, and only one of them at others, muſt 
keep the ſame place for that, which was Ig to chem in the immedi. 
ately preceding period. 

In order to determine at vrhat times, ang on what angie, this a 

ception is to take place; let it be obſerved; that, in the months of Fax; 
Mar. May, and ſome others in our preſent calendar, as well as in the table 
above-mentioned, ſome of the golden numbers ſtand double or in pairs, 
and follow one the other immediately; whilſt others, on ths contrary, 
generally ſtand ſingle and by themſelves. 

Now, when any of thoſe pairs, or 2 numbers which uſually aecompany 
each other, happen, in purſuance of the foregoing rules, to be prefixed 
the one to the 4th and the other to the 5 
or the one to the 17th and the other =—_ 18th ry for the paſchal 
limits or full moons : and when any of thoſe numbers, which generally 
ſtand ſingle, are prefixed, according to the ſaid rules, to the gth of April 
for the new moons, or to the 18th þ for the full moons: in theſe caſes thoſe 
pairs or ſingle numbers that are ſo ſituated, muſt not be ſet forward or ad- 
vanced at the beginning of the next „but muſt keep their places du- 
ring another period, if the foregoing rules direct all the golden numbers 
to be advanced a day; which muſt be complied with in reſpect to all the 
other golden numbers, except thoſe ſo ſituated as above. Inſtances where- 
of may be ſeen in the table, under the reſpective periods beginning wit 
the years 1900, 2600, 3100, and 3800. 

But if, in conformity to the foregoing rules, all the golden number 
are to be ſet one day back ward; thoſe pairs or ſingle numbers, tho ſitua- 
ted as is above- mentioned, muſt not keep their places, but muſt move 
one day back ward like all the other golden numbers; as they may be ſeen 
to do inthe periods beginning with the years 2400 and 36. 

To give a plain and intelligible account of the reaſon, on which the di | 
rections now given with reſpect to this exception are founded, would 
extend this paper, already too long, far beyond its 2 3 
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a T A B L E,-ſhewing, by means of the Golden Numbers, the ſeveral days on which 
Paſchal Limits or Full Moons, according to the Account, have already happened - 
or will hereafter happen; from the Reformation of . in "IO Fear of our Ls 
1582, to the NOR SITE auler in en 03 oe u 8 i 0 3:2: "357 : 
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* binnen 8110 03 2% 8 4 | 
To find the Day on which the Paſchal Limit or Full Fac falls in any given 4 Look, in * Date | 
Golden Numbers belonging to that Period of Time wherein the given Year is contained, Gn the. Golden Na i 
ber of that Year; over-againſt, which, in the ſame Line continued to the Column” intitled, Paſchal Full 
you will find the Day of Se Month, on which the Paſchal Limit or Full Moon happens in that INE" © Ando 
Sunday next after that why 1s 957 70 Day i in that _ 1 to che men ee 11 
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Ciencerming tb Contratian of the\Orbiiebf the Planets. 141 
XXII. Monſieur Ir Monnier writes to mi, that chere is, at Leyden, an Pare of l.. 
Arabick manuſcript of Du founis (if Tami not miſtaken in the name, for grow iow + Lode, | 

is not diſtinctly written in the letter), which'contains'a hiſtory of r 
niical Obfervations. N. 1" Moynier fays, that he infiſted ſtrongly nt a Berlin, ß ' WM 
publiſming a good trafiflation of that book, And as ſuch a work would F. K S. 2 1 
contribute much to the improvement of Aſtronomy, I HoOuld be glad to 2 aan; x f 
ſee it publiſhed,” Tam very impatient to ſee ſuch a Wörle which contains en C3 > 
obſervations, that are not ſo old as thoſe recorded by Ptolemy.” For hav” n ts the 
ing carefully” exam ned the modern obſervations of the ſun with thoſe of Prince of 
ſome centuries paſt, although I have not gone farther” back than the 1 öth Wales, con- 
century, in which I have found Walther's obſervations made at Nuremberg; , 2 
yet L have obſerved that the motion of the ſun (or of the earth) is ſenſibly ach of the 
accelerated ſince that time; ſo that the years are ſhorter at preſent than Earth 7 be 
formerly: the reaforr'of which is very natural; for if the earth, in it's Sun. Tan- 
motion, ſuffers ſome little reſiſtance (which cannot be doubted; linge the French the b 
ſpace through which the planets move, is neceſſarily full of ſome ſubtile T. 8. If. D. 
matter, were it no other than that of light) the effect of this reſiſtance will F. R. S. No 
gradually bring the pla ers nearer and nearer the ſun; and as their orbits 493. p. 203. 
thereby become leſs, their periodical times will alſo be diminiſhed. * Thus dated 1 
in time the earth dught ti come within the region of Venus, and in fine 17 ry 
into that of Mercury,” where it would neceſſarily be burnt: Hence it is Nov, 2. 
manifeſt, that the ſyſtem of the planets cannot laſt for ever in it's (preſent) 1749. . 
ſtate. It alſo inconteftably follows, that this ſyſtem muſt have had a be- 

ginning: for whee ver; denies it, muſt grant me, that there was a time, 

when the earth was at the diſtance of Saturn, and even farther; and con- 

ſequently that no Hving creature could ſubſiſt there. Nay there muſt 

have been a time, hen the planets were: nearer to ſome fixt ſtars than to PE 
the ſun; and in this caſe they could never come into the ſolar ſyſtem. | .* = 
This then is a proof, pu rely phyſical, that the world, in it's preſent ſtate, _ 
muſt have had a beginning, and mult have an end. In order to improve. 

this notion, and to find with exactitude, how much the years become 1 
ſhorter in each century; Lam in hopes that a great number of older ob- © 
ſervations will afford me the neceffary fuccours. oo 7 nn 
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VXVXIII. I am ſtill thoroughly convinced of the truth of what I ad- Parr of a le- no 


vaneed &, that the orbs of the planets continue to be contracted, arid ter from Mr 1 
conſequently their periodical times grow ' ſhorter: © But in order to put 2% Her 1 
this fact out of doubt; we ought to be furniſhed with good ancient obfer- Pa, 17 9 = 
vations, and alſo tobe very ſure of the time elapſed," ſince thoſe obſerva- Wetftein, | 1 
tions, to this day: Which we are not,” with regard to the obſervations Chaplain e i 
that Ptoleniy has left us. Por Chronologiſts, in fixing the moments of 4e Prin. 1 
thoſe obſervations, run into a miſtake, by ſuppoſing the ſun's mean mo- e ihe . 


contraction of” 


f * to be known; which ought rather itſelf to be determined by theſe 25 Orbits of 1 j 

lame obſe fvations.” Now, We reduce thè days mark cd by Piolemy to the Planets, 8 
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he Foie years, . accord ing to which ey 
e e by dee 
17 dure m Di 
\ SEED is, mig be 
quemtly „th — 55 one 0 o De 
F 1 would, lengthen. 9 — times. 15 m hopes, that the 
Arabian PE IO > Ra dd be liable to this. inc inconyenience.,. . 
the Julian 7 75 -x +4 gt, been interrupted for theſe laſt, 1200 years. 
Ihe late Pr A 0 remarkec ked, that the revolutions of the moon 


n at wy Wa they were in the time of the ancient Ch | 

| who have left Pere obſervations of eclipſes. But as we meaſure the : 
* + length of years by the number of days and. parts of a day, which are con- 

tained in each of them; it is & new qu. days, or the 

revolutions; of the earth round it's axis, have always been of the ſame 

length. This is unanimouſly. ſuppoſed, without our. g able to pro- 

duce the leaſt, proof of it: nor indeed do I ſee, how it be pollible 


, ro perceive ſuch an inequality, in caſe it had really e 11 BD At 
5 We meaſure the RU 25 Ee, 1-4 the number of 4 ke 


— . as man 
_ Ae 5 


dition to prove this — As in * 7 . Nu, e even 1 that 
| the days had ſuffered conſiderable changes; and that gravity. had been 
* ſuitably thereto, ſo that the ſame pendulum had always completed 

the ſame number of vibrations in a day; it would nevertheleſs be ſtill im. 
poſſible for us to perceive. this inequality, were it ever ſo great. And 
yet I have ſome reaſons, deduced from Jupiter s action on the earth, to 
think, that the carth's revolution round it's axis continually becomes 
more and more rapid. For the force of Jupiter ſo accelcrates the eartiys 
motion in it's orbit round the ſun, that the diminution of the years would 
be too ſenſible, if the diurnal motion had ngt been, accelerated, nearly. in 
_ . the ſame proportion. Wherefore, ſince We hardly at all remark this con- 
ſiderable diminution, in the years, from thence I conclude, that the days 
ſuffer much the neee . "Oy ſame. Numer wit anſwer 

he nearly i: . * 1; | Irn d oni aut 20 wh fo Non 
3120- aide z ng 53 02 00d 
fixed to, walls in the 
of nalinę a plane of the meridian, is well known to all who are the leaſt acquainted 
Mural Qua vith aſtronomical ſtudies. Hence it. comes to paſs, that few obſervato- 


drunt, che 41 4» ries 


: | A Newt milling MaQwddeive, | 
ries are thought 


or other metal ſo ſtrohg. as to keep this inſtrurnent true with | 

mee I have thoug 

trivance, HO NOgues: mura arch, farniſhed with a e und mi- 
eter, to he conſtruſtad under the following eondttiuhe ; 

1. That it may he fem at any point of time, whether th plane of the 
eee. Jane ee ieee e bail 


2. Whether a perpendicular paſſes exacN¹ through de centre of the 5 


quadrant, and of the Uiviſion of che mb 
3. That the aberration of the plane of the quadrant from the vertical 
fog hay be corredted, without aftering thi poſtdoc of” ths beginning 


that „en „d 15 £3 0 Hat SCG WAY 5 
| 4. The aberration. of :the beginning of che diviſion ene inks Hom 
the! perpendicular may be corrected, without e 
ſition of the Fat 14 r with: oy et RE enten et ag 
like manner N D , 

6. That the dern of: the dane ob the 
the meridian, may be amended without — the ieular ſituation 
n W and of che r diviſion on the 

lim 
6. That it may Ager Ge from the-yaration hat may be produced 
Po the extenſion of 'the metals by heat and cold. 

7. That it may eaſily be rectified; that is, that it may 
whether the line, paſſing 
threads in the tube to the eye, is exactly to the line paſſing thro” 
the centre of the quadrant, and the diviſion ſhewn by the rule, and to ſet 
it eaſily right when there i is occaſion z A bulineſs nee 22 7 hor bog ac 


and difficult. 1119 
Se hor there IFVS2 


To obtain all theſe 7 
I. An iron fultrum à 4 a, oc h of which the here be 
wall is deſeribed in Hg. 13. and the other in Ng. 14. It conſiſts of an 
iron ſquare a 4 4, and a tranſverſe rule c c, ſtrongly: faſtened with nails to 
the ſquare. In 5, the horizontal arm of the ſquare is bent, that it may 
Project behind, having beſides, a round horizontal hole, the uſe of which 
will be ſhewn. below,” and another ial vercica} wy formed to receive 
. ſkrew m. 

2. On the beck eßtthe fulowes; un this vertical arm G che Nute 0 
cars e h k, and d t, are faſtened with nails. The upper ohe ? B K ends 
below in a cylinder , and ſkrew k. The lower one Fat g is hollowed, 
and conically excavated i in it's lower ſurface: and the ais, of the cylinder 
, and the apex of the cone g, muſt be in the-fame line, and that parallel 


to the anterior plane of the ware Bip! * 14. dut the utmoſt exactneſs 
in theſe i 18 2 | 4 


1 


* * * $. as » * © : * * „ * * 
4 * Cf * # © 7? \ } ' = © 3 
- + L © Ty þ 1 r - 
« $4. af . + af + . wad & -# * . 6, CY L 
1 . = 
0 % 


2 * 1 
4 4 \ 
-. p: V 


1. 
to: de well furniſhed-vithour” one t but however it is Gall be free 
found, that there is;no-Malldo folid midithmorable; anch no bond ef ron fon may . 


he inconveni- 
encies to which 


ht charefore w a von- 2boſe now in 
7 8 re ſued 
12 


ſten, F. R. §. 
No 483. p. 
07. March 
c. 1747. 
Read May 7. 


et 1747: 
the diviſion on dhe dieb, with fegard! to. the Perpendicuhar: and again 


the notable * 


— the Mops of 


eaſſhy be teen, * 
from the odject, through the interſection of 


3. Why = 1 


2pplicd the Fig. 13, 14. 


2 
* 


A Favs, 


r 
_—_— . * — 
R r 
bay \ a S 


5 7 3 n | | 2 . 
2 1 * e rr F „ 4 
8282 1 — 2 * 4 
* * 1 58 S 1 S e 2 
8 . L "4 8 wa) og? ond 
- - * 
— 3 * 
4 — — 


yY 


OI "ks 1's 
ESL 8 
. Atta; *Iha. aps 


—— — — EW 3 — a; 828 
r 


. TY 
5 — * * 
* * ; "TMX £4 8 2 


__ 


144 rn 
„ 3 Mata the l aadelt;: paralleb u c 
g 16 corbels, a Hb c muſt be lat tin and 


 ANewOMethit of making a'MiwrebQuitfehe. 
the plane off the mörldian, 1 44 
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hbhorizontally with eaſd. T herefure hei part 
muſt not pteſs aponithe corbel, but be at ſome 1 


But to keep the apeu g, Fig. 16; from ſlipping out 


Auſpenſion of the quadrant. on the fulerum, and that 


* 
K. 


&f: 


upper ear, Fi. 14 
ittle diſtance from 
| of the cavity” g, Be. 
13. a female ſkrew may be added to the male one t, by means of which 


Preſſing che. lower part of the corbel ah the fulcrum is ſufficientiy depreſ. 
ed ertically to the ape ggg n eee 
4. That che cylinder , Fig tag. may be kept ſteady in the hole b, 
Fig. 16. let there be added another ſmaller horizontal ſkrew 5, or 2 ch 
the hole h, and the apex g, Fig. 16. may be in the ſate perpendicular, 
is no difficulty to effect in practice, becauſe theſe corbels may be To'dif. 
poſed in the very building of the wall. Firſt, the lower one g b, and 
then, the upper one + a, being {et by a perpendicular, the line of which 


Dann: 


muſt paſs through the axis of a brazen ditk exactly filling the cavity of 
r tot ord oy art FO TROY 

g. The third corbel c e, Hg. 16. conſiſts of a thick male ſkrew'ſtand- 
ing out a good way from the wall. The hole 5): R. 14. being of ſuf- 


ficient capacity to let this ſkrew paſs, the upper part of the'ſkrew' muſt be 
taken off, that it may have a horizontal plane, on-which the ſkrew in Eg. 


14. may reſt. Therefore the cylinder 5, Fig. 14. being let into the hot 
h, Fig. 16. and the cavity g of the ear d, Hg. 14. being applied to the 
cone g, Fig. 16. and a female-ſkrew being .addedvatit, Fg. 14. and ap- 
plied to the lower part of the corbel a H, Hg. 16. to the ſkrew of the cor- 
bel ce, let there be applied a plain female ſkrew, orbicular, and indented 


in the edge, that it may be the more eaſily turned by akey made on puxpoſe, 


and, brought near to the part of the corbel c. Then by turning the ful 


.crum about horizontally, let the ſkrew e, Fig. 16. into the hole of the hori- 
Zontal arm of the fulcrum, and turn the ſkrew m about, till it touches 
the plane of the thick ſkrew of the corbel e, and the corbel itſelf ſuſtains 
ſome part of the weight of the fulcrum. Then let there be added another 


plain and indented female ſkrew to the male one e, Hg. 16. and let it be 


turned to the plane of the horizontal arm of the ſquare, which is bent on 


4 po ſe thus to receive this female ſkrew; that it may not hindert tit 
; greater lengti 
may be allowed to the thick ſkrew of the corbel e. Thus the part þ of 


the fulcrum, Fig. 14. reſts vertically on the ſkrew of the:corbel e c, Hg. x 
RE. 


A New Med of makings Nu nn 


| and is ke kept in the azimuthal, poſition by the 2 indented female {krews; of 
the cor I. y_ | Now. if any aberration happens in the poſſtion of the mu- 
ral plane, it may at any time be corrected by means of theſe, indented; 
ſkrews.; The reader will eaſily imagine char the hole of che horizontal, 
arm 5 muſt be large _ of an oval ROT, that It's ae 
not obſtruct, the azimut. mation; 3:4 551071 6449 < 
IT The anterior part of. the fulcrum, Hig. 142 has 3 corhels, * 0, 8 
p. The firſt, 1, is in form, of a cube. ox; paralle lipiped, only it's upper ſur- 
face is excavated ſemicy lindrically. The 8 o, is in form of a hooks, 
a and i 18 deſcribed ſeparately, in in Fig. 155 The c. hird,. »Þ> « is; only a promi- Fig. 15. 
nent male ſkre w. e all muſt be. 1 * Seen and Raſt Mi 
üble. 91 1 a3} t21l3 N 2 
Po The, quadrant aGifm null be of fla 2 0 rs Senor face is re- 
preſented in Fig. 19, It =} be of a ſufficient. thickneſs, and properly: Fig. 19. 
exceeded by it's limb. To rectify the plane of the limb, there muſt be 
a rule — 2 kk of two, one of which zr is perpendicular to the plane 
of the other &k, ſo that it may not eaſily be bent to either ſide. The 
edge of the rule rr - muſk be perfectly 2 and ſheww the: right line which 
is in the plane of the anterior ſurface of the limb. This rule is fixed to 
the back of the quadrant by ſrews. Now if this rule falls in well with 
the plane of the limb in and n, and another rectilinear rule to examige it Fig. 20. 
is fixed to the centre, it will eaſily appear whether the limb and edge ir 
of the rule are in the ſame plane, and conſequently whether the hone. of. 
the limb is right: For xy one right line can be drawn, from the points 
m and u, which by the hypotheſis really exiſts in the the edge of the rule 
rr: and but one plane can be drawn through the right line an and the 
point 2. Now if the examining rule fixt at a exactly touches every where 
che edge of the rule 77, and the limb of the quadrant, the plane of the 
limb muſt neceſſarily be in the plane of the Sang aum. After exami- 
nation and correction, this rule rr is rp and max therefore ao 
taken away. | 
8. In the back of the: FR, 58 20. let there be two brazen fop+: 
| 75 rts ab and e,, well faſtened with ſkre s to the ſurface of the quadrant. 
t the ſupport ab have an oval hole in &; let there be 2 pointed ſkrews 
in c and d. The ſides of the hole are convex above, that the corbel o, Fig. 
14. being let into this hole, the hollow part @ of the corbel, Hg. 18. may 
be filled, and the points of the horizontal ſkrews, Ng. 20. c and d, may: 


fit the lower convex, part of the corbel or hook, Fig. 1 5. on the two . is gil 


poſite parts, that ſo there may be no danger of taking. boo ci 

9. Another ſupport ef fixt in e to the M{krews in the plane of the qua- 

drant, has a rectangular hole at 75 which is entered by the vertical male 
E ds the; uſe of which, is as, follows. The corbel or hook. o, * ih 
55 14. be os into the hole of the ſupport ab, Hg. 20. the corbel u 
i. 14. is allo let into the rectangular hole of the fix pport e /, and the apex 


a the ſkrew 5, which ought to be hemilpherically convex; ſtands in the ca. 
ge 1* corbel u, Fig. 14. and ſo by the Moden of the ſkrew h, the Polten 
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Fig. 21. 


Fig. 22. 
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of the quadrane becomes ſomething vatiable by. Frerug and fang Th 
hole 2 to be | nn? Mom : age bears bes but When once conf. 
venient poſition is ined by the upper ſſtrew then the thaking- of 


See bene denne, uſeleſy;” . it is made faſt to the corbel by the 
lower- ſkrew 4.1 18 ru 105 Dein of «AVID fg Wit 

10. By theſe two fu ports the 

ſition, and corrected when there is — Witlr regard to the begin. 
ning of the diviſions: on the limb, to make it agree with the perpendi- 
cular drawn thro” the centre of the quadrant. ' But the plane of the 
quadrant muſt alſo be perpendicular. "To effect this! thine” muſt be 2 
plano-orbicular female flerews; embraeing the male ſkrew p, Hg. 41 
the firſt of theſe, which muſt de indented, muſt be applied to the make 
one p before the quadrant is applied to the corbels of the fultrum. But 
when the hangs on the ſupports d and Fe Fig. 20. and the 
ſkrew p is aged in the hole 6, Tg. 19. and 26, which muſt be ſuf. 
cently line and of an oval figure, that it's pofition may be varied 1 
the upper ſkrew-b, Fig. 20. of the ear; then the back of the 

is ſuſtained by the indented orbicular female ſſtrew, applied to the 


male one p, Fig. 14. above deſcribed, and the face by the other orbicular 


female ſkrew, hich: is to be trrned about by à ſort of key thrift into 
ſome little holes made on purpoſe.” The plane therefore of theſe female 
ſkrews muſt be ſo large as not to enter the hole of the quadrant. And 
thus the quadrant is not only held tight on both ſides * thefe- 2 fkrews, 
but alſo can be moved backwards' or forwards on vecafion; becauſe it's 
ſuſpenſion on the corbels o and u, Fg: 14. does not hinder this motion. 
But becauſe the too great length of the ſkrew'p' is ont obſtacle, it vil 
be proper to make the anterior female ſkrew of ſueh a form, as is deferi- 
bed in the ſection Hg. 23. where the margin 4 5 muſt touch the anterior 
face of the quadrant, and the neck d muſt enter the hole c, Hg. 19. 
11. The centre of the quadrant 4, Fig. 19. is hollowed cylindrically to 
admit the joint of the rule. In the back of the quadrant, by means df 
the ſkrews, is fixt a plate m u, Fig. 20. having 4 ſquare hole m. 42 —75 
to the centre; and let this ſquare be infcribed in a circle of the hole 
Fig. 19. or a little leſs. The plate mn, Fig.” 
thickneſs, and be doubly bent according to the ſquare; and end in the 
face in the part &, Fig. 19. diſtant enough from the Aenne of the quadrant, 
to hold à thin feyle which enters tlie centre of à pin; and the ſuſtaining 
thread of the perpendicular. The pin is delineated in Fg. 2 1. Wer 45 
the head, and þ a cylinder exactly filling the cavity of the centre of the 
quadrant and rule, c a ſquare piece to be admitted into the hole 5 M. 


1 N 


20. d a male ſkrew,' to wHieh a female one is to be fitted: 
12. Fig. 22. ſhews the quadrant with the rule and ap paritug* of" the 


rpendicular : p i is a line inſcribed on the flirface . the quatlrant, 
— would paſs thro? the centre if it was cöfitifued, where" rhe be- 
ning is of the diviſions on the limb. h i K R is a patalleſipiped?! Hoflow- 


a as in the figure, faſtened by ſkrews to the plane of” "the eq 


be kept in it%s'due po. 


20. muſt have a proper _ 
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A neben ef mating. a Nurat-Quattant.— 4% 
which the thread w e hangs perperidicularly on the line r "which ; 
be galily performed. Another thread i K is parallel to the iplane of the 
quadrant, but at a diftence exactly equal to the height of the contre in | 6 
the pin d. Let a4hird be added like the ſecond in the; oppoſite. fide : 3 
of the parallelipiped þ vv. 15 N 1 x gif bl 
1. The thread, which is to be hung on the thin ſtyle that enters 
the centre of the pin cis to be made of human hair, caſily ſuſtaining 
a weight of half an ounce f, and muſt ſwing freely in the cavity of che 
parallelipiped h. Kg. The ſmaller threads of the parallelipiped n 4, i K, 
Sc. muſt be alſo made of the ſame hair, and have an equal thickneſs. 
The uſe. of them is ta ſhew eaſily, the poſition of the quagrant with re- 
thread n o to the line pr, one may judge exactly whether, p r, the be- 
ginning of the diviſions on the limb, agrees with the. perpendicular ef. | f 
Again, by lewelling thro? the thread i & to the Dn TOS % 
ſee whether che plane oa the qusdrant is patallel-to the: perpendicular. 1 
But if inſtead of the parallelipiped,: 2 little -bridges Are ſubſtituted to ; 1 
ſuſtain theſe 3 threads, the ſame end will be more thortly obtained, att 1 
as a ſmall ſpace is ſufficient for the. ofcillation. of the thread cf, the | 
diſpoſition: of theſe. 3 threads may be ſuch, that the level may be taken | Y 
by. convex glaſſes; which will be convenient for thoſe Who have mat wv 
good eyes. The orbicular margin of the female ſkrew 4, and the male | 
ö e of the fulcram p, Fig. 14. which it embraces, ſhould project ſo far ; | 
beyond the ſurface, of the quadrant, as not to hinder the-ofcillation-of the : i 
l 
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line % or the place of thoſe-ſkrews: and of the hole in the quadrant 1 
ſhould be without the ſpace. of the oſcillation of che line. But if the a 
ſtructure. of the obſervatory will permit a view of the-ſtars' from the ho- {1 
rizon to the zenith, then the rule ought to have a free acceſs to the line 
p r, and fo the. preniicbpigns + ikg muſt be placed a little lower into 
the appendix, or a little higher into the vertical arm, and the appendix 
itſelf ought to have a convenient inciſioo nz 
14. I proceed now to the rule itſelf, which is drawn as to the greateſt ä 
part ſcenographically in Fig. 2 2, and: diſtinguiſhed by the letters » un, 2 
obſerving a juſt magnitude and proportion of it's parts. ILaſhall now | 
give a particular explanation of thei ſtructure; of this rule, | becauſe! it is ii 
very. peculiar. / nnn is the plane of the rule which turns about upon the = 
pin c. The danger of it's bending is prevented by another rule d d a, 1 
to be ſtrongly faſtened perpendicularly to the plane u. The divi- M | 
ſions of the limb are ſhewn in» the aperture or Window of the rule 1 
* * 4.9 18 the teleſcope. Now if you would; have the rule to ſhew | —_— 
exactly the degree o or 1. of altitude on the limb, there will be nothing i 
wanting in the machine, but to have the line from the object thro” the | E 
decuſſation of the threads of the teleſcope to the eye, parallel exactly to W-7 _ 
the line paſſing thro” the centre of the quadrant; and the degree o or 1 0 
of altitude on the limb. But as the tube cannot be fix d at firſt after this 4 
manner to the rule, I would have it ſo connected therewith, that in the 1 
#1 ES on pPioſition i 
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poſition deſcribed in Fig. 22. it may have ſome ſort of motion net 0g. 
IT the altitude, but alſo to parts of the azimuthi= The motion 10 
the altitude is performed by the ſkrews u u, and the motion 40 the 
azimuth by the ſkrews 9 , all Which are more particularly! ang 
Fig. 25. diſtinctly delineated in Fig. 25. & ſeg. in Hoge en BENS 
153. The motion to the altitude is effected after che following manner. 
Fig. 3. A foot or little bridge, Eg. 30. is faſtened to the tube in à convenian 
1 places the baſe b c & is |» 2p and rectangular, at & and c & the thieknek 
of the metal is leſs. The part i is perpendicularly: faſtened to tie but, 
to this is connected another voluble part a a m bh, by means of che ſtyle h, 
which paſſes'thro? the joints of both parts. In a the voluble part is ex- 
cavated, bending in ſuch a manner as to receive the tube faſtened into 
this canal with tin. The baſe of this foot 6 c & is faſtened to the plane 
Fig. 3. Of the rule by two brazen pieces, Fig. 31. which I call depreſſort of the 
foot. Theſe depreſſors have 2 holes, # and mn, to receive the fre and 
the 2 apices h and i, which are to be thruſt into little holes perforated 
for this purpoſe in the plane of the rule. All this will be better under- 
Fig. 26. ood by the ichnographical horizontal delineation Fig; 26, where 9 05 
part of the tube, c, ce the foot, 'e e the baſe of the foot, 5 % the vo- 
luble part of the foot faſtened to the tube, y the 2 depreſſors of the 
foot, g g male ſkrews, which enter matrices excavated in the rule, and 
in this manner depreſſing the foot at will to the plane of the rule. N. 
Fig. 29. 29. ſhews the vertical delineation; 4 4 part of the tube, ee, Ff ſkreys 
of the depreſſors: and the foot itſelf is hid under the tube: g h ure 2 
male ſkrews, the ends of which are plain, and keep the foot cloſe and 
unmoveable, and when the horizontal poſition of the tube is to be alter 
ed by elevating or depreſſing, it is eaſily performed by the revolu- 
tions of theſe ſkrews : box then the ſkrews of the depreſſors of che feot 
V ee, muſt not depreſs the foot too ſtrongly to the plane of the rule. 
16. Now follows the motion to the parts of the azimugh, Which be. 
Fig. 33. ing delineated Fig. 33. we ſhall call the tabula plicata. It conſiſts of a 
lar plane of braſs & Fg b, on which reſts at right angles another 
plane a & c 5, the ſides of which, @ f and 5 c, are in the curyature of 3 
circle drawn from the centre of the hole 3, the margins, a F and dh cp, 
are hollowed at right angles, in the ſame manner as the baſe of the 
foot Fig. 30. To this muſt anſwer 2 depreſſors like that in Ng. 31. 
only theſe, þ c, mutt have a proper curvature. The plane æ f g l has 
rectangular apertures 1 and o f p, to receive the appendages of ide 
Fig. 32. tube, which I ſhall deſcribe preſently. In Fig. 32. à à is part of the F 
tube, e e the vertical part of the tabula plicata, faſtened” to the plane 
of the rule by means of the pin 5, and turning about the pin, 4 
and 44, the depreſſors of the table and their ſkrews. þ + is a ſection of 
Fig. 33. part of the horizontal table, which is mark'd in Fig. 33. by the letter 
kfgh. gg are peculiar. appendages, faſtened to the tube, which end 
in male ſkrews, and part of. this anſwers to the quadrangular perfora- 
tions m and o p, Hg. 33. fo that according to the length „ 
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they may be. removed this way and that at any: convenient diſtance, and 


— 


is ON rags blot» k, the little orbs #5 being {interpoſed 


orehand, be ſtrongly. faſtened, whenſoever you pleaſe. to the plane of 
the table. But if, Fig. 25. the teleſcope is raiſed or depreſſed: by: the 
re ws 1 ½ agal the ſides of the foot, this is mitted by the pin 
of the complicated table, the ſkrews of the d ors x * being a little 
| looſened...: Again when it. is to be performed to the azimuthal motion, 
the appendages w 2, the female ſkrews being on each fide ralaxed, 
conſequently. the tube itſelf is moved forward, which is alſo permitted 
by the juncture, of the foot. But if the appendages g g. Fig. 32. are con- 
nected tranfverſly. by a ſtrong piece of metal, this azimuthal motion may 
be rendered eaſy and ſecure by the uſe of one ſkr ep. 
15. Beſides the rule has a peculiar appendage, which ſweeps the back 
angles A n, very ſtrongly faſtened to the plane of the rule, and another 
voluble one o, with a ſtyle n, connected by: it's joints with the im- 
moveable A m, in the, voluble part the little orb i, Ng: 26. turning 
about the cylinder. 9, which ends in a ſkrew, ſweeps the back of the 
limb, and is — againſt is by the claaſtrum n g with the ſkrews - 
5.5.5 5, Hg: 25, The rule being then moved to any diviſion is faſtened 
by the ſkrew v, to which is objected a thin plate 1 /, Fig. 26. which . 
hinders an immediate contact, that the point may not excavate the me- 


tal of the limb. [ft er liow...40..16 $63 10.2 A6L1D3 [17 DE . vrdock 
18. In the glaſſes of the.teleſcape I do not require what they call a 
i that. is, that the. greateſt thickneſs: may be in the middle of 
the glaſs, a. tedious and laborious buſineſs. 1: would only have the 
glaſſes, eſpecially the object glaſs, have a conſtant ſituation in · the tube, 
to which, if they are taken out to be cleaned, they may eaſily be reſtored. 
The Engliſb artificers commonly fi the eye glaſſes, eſpecially of reflecting 
teleſcopes, ſtrongly in cylinders cut ſpirally, and ſo place them in che tube 
with fit matrices. But if the ſpires are good, and a mark is made in the 
margin of the cylinder, anſwering to another made in the cavity of the 
tube, the glaſs. will neceſſarily keep the ſame ſituation, tho? it be moved 
100 times, provided it be inſerted again into the tube, ſo that one mark 
may anſwer the other. | 4167 1 
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19. The micrometer, Hg. 28. has- a neck, the margin of which is Fig. 28. 


{crupulouſly. divided into 8 equal parts by lines converging to the centre, 
or if more vertical threads are required, into as many other parts as you 
pleaſe,” To theſe diviſions are eaſily applied threads either of ſilk or 
metal, and are faſtened in the neck either by Wax, or very thin pins 
made either of box or metal. à is a quadrangular prominence, having 
another like it. in the oppoſite part, but either greater or leſs: let the - 
thickneſs of both be equal to the thickneſs of the tube into which they 


« 


are inſerted, ar. a little. leſs. The tube itſelf is delineated in Ng. 27. Fig. 27. 


In d it has a rectangular. notch, receiving the promi ring 
| | . notch, re- g the prominence of the ring a 
Pg. 28. without ſhaking. The ring of the micrometer muſt be well 
- | Fe ES pats fitted. 
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ago ff Naw Mitbol of mi Nani Quadrait 
Aieted to the cavity of che cube, and hen inſerted mur exdaly" töpch 
at's inner ſides. h is an eye glaſs, at à due diſtanee frünt the threads 4c 
the micrometer, f the foramen uculart cut inte af exttileated_ opere 
When this operculum is removed, another'tnult be ſubſtitüted furniſh | 
with ſmoaked glaffes. That the horizontal thread ef che mitcromete 
may be always in the ſame fituation,” or if diſturbed be eat reſtored w 
it's place, let the greater tube of the teleſeope, Ng. 29, und in à cufp i. 
Laffly, when the ocular tube 5 is inſerted; and reductd te iti du Gini. 
tion, let a dine be drawn on- the external ſurface of the tube, to the di- 
rection of the margin of the horizontal 1 afterwards let theft 
2 tubes, 4 and b, be faſtened: to each other by ver ima ffrews. Bl: 
if you deſire a micrometer” furniſhed with a moveable thread; then the 
ſtructure muſt be conveniently alterecdd . 
20. To ꝓroceed now to the rectificatio of che rule 1a plank of 
thick and ſolid wood muſt be provided, Wich à horkzontal” furface of 
nearly the length and breadth of the rule! In the extreme part of the 
horizontal ſurface let a brazen pin be vertically"'erefted} ending at the 
top in a ſkrew, and exactly filling the cavity of the Centtal hole. Let 
it have one of the extremes plain, bt à Parallelipipedal and prominent 
brazen table. b , Fig. 24. denotes part of a plank, Fe gk a prominent 
brazen table, well faſtened to che plank by fkrews f ef e, but To that 
the heads'of the ſkrews: may not appear above the ſurface of the table. 
Let the upper ſurface of the metal be well poliſhed, and agree wich 
the upper plane of the plank, and let there be à thin ine 4 + drawn 
upon it, which if continued would paſs thro* che axis of the pin. Let 
there be alſo. two brazen parallelipipeds, c d, faſtened to the table with 2 
ſkrews, but at a proper diſtance from che extremity g &, as may be col- 
lected from what follows. Let each of them have beneath 4 cylindrical 
apices thruſt into holes bored in the table, that their ſituation may be 2 
firm us poſſible; let theſe” 2 parallelipipeds touch each other exacth, 
and let the plane of contact be perpendicular to the line a h. Now 
therefore if the diviſions of the limb of the quadrant are\ſhewn by the in. 
ner margin of the aperture x *, Fig. 22. or by ſome line extended thro 
that aperture, then the rule of the quadrant is ſo laid 7 the plank, its 
upper ſurface being firſt ſo placed horizontally, that the vertical pin of 
the plank may paſs thro' the central hole, the teleſcope looking upwards 
and fo the parallelipiped d, Fig. 24. being removed, the margin of the 
aperture x x ſhewing the diviſions Fig. 22. or the extended line may be 
exactly applied to the perpendicular ſurface of the parallelipiped c, Fg. 2 
And when this is done, the margin of the aperture, or the extended thread, 
will be in a plane perpendicular to the line à ö. Moreover, the rule 
being faſtened to the table fg by means of the ſkrew v, Fig. 25, 26. 
let the teleſcope with the plank be directed to any remote object, im: 
.z moveable; and let the point therein be noted, which is covered by the 
decufſation of the threads, and let the plank remain unmoved in = 
. poſition. - Afterwards let the rule be inverted, the ans go" 1 
| remov 


Oey MITE Pry 11 ² IE ̃ͤÜ—ͤkñ]ßñßñßßfff ² ˙ .! 


nn ERIE ENISECO FEST REY 


3849; 


_ . 


wn b \ 
*** 


* 


aperturt & &, Ng. 1 or che thread be applied to th dicu- 
. be pt opp. 
the rule reſts upon the plank, and fo it is neceflary that the reſt 
muſt be combined with the plank. Therefore when the rule is applied 
in it's inverted ſituation to the ſame perpendicular plane of the line | 
a l, Fig: 24. yo 8 view the object thro* the teleſcope, and a 
ſee whether the point of decuſſation of the threads is in the fame 
point of the object as before. If this is the caſe, the rule has no need 
of correction. For when the right line 4 ) is unmoved, paſſing thro? 
appears thro? the teleſcope both in a right and an inverted poſition, 
the line paſſing from the object to the eye thro' the decuſſation of 
the threads muſt neceſſarily be parallel to the line 2 . But as 
this caſe will hardly ever happen at the firſt trial, but che croſſing 
threads will generally touch another point of the object, the 
error may be either in the. altitude, or azimuth, or both together. 
In each caſe the poſition of the teleſcope is to be corrected to half 
the angle of abertation by the fkrews u # and m c, Fig. 22. as far as 
this can be determined by the judgment of the eyes. Then the rule 
is to be. laid on again in a right ſituation as before, and the object to. 
be viewed anew, and then you muft invert it again, and fee Whether 
the ſame point appears. H not, the poſition of the teleſcope. muſt be 
again corrected by the quantity ef half the error: This examination muſt 
be repeated, as often as any difference appears. When this is done, all 
the ſkrews' dd, cc, * ky Fig. 32. and e e, f fi g b, Hg. 29. muſt be fig. 32. 
made faſt, that the teleſcope may remain in that ſtate. If this manifold Fig. 29. 
inverſion of the rule on the plank, which may however be performed in 
a reaſonably ſhort time, ſeems too tedious; he may add a micrometer 
with a moveable thread, or rather a white table, h 6 de, Fig. 18. which 
has 2 black faſciz, b l, g f, croſſing each other at right angles, in a 
horizontal and vertical ſituation, which he may diſpoſe at a convenient 
diſtance, and then ſo direct the plank with the eeleſcops tis "bh it in 
a right ſituation, that the point of decuſſation of the faſtiz may be in 
the point of decuſſation of the threads in the tube. The rule being | in- 
verted, without moving the plank, an aſſiſtant muſt be near the table, 
to perform the directions of the obſerver by ſigns, and he muſt have 2 
other black facile, & m and # 0, which he may move at the beck of the 
obſerver, in a ſituation parallel to g f and h αι⏑ which may eaſily be dons”. 
by ſome peculiar ſtructure in the plank; 1 horizontal and m verti- 
cally. . But when the rule is inverted on the Plank, if che point of de- ket 
cuſſation falls on a point of the table, for inſtance g, chen the uMſtant ' 
mult ſo diſpoſe both the fei k m and n ſuceeſſively, that? the vertical 


thread of the tube may fall on the faſcin 5 &; and the horizental one 6 


the cube on the fa/cis of the tabis & mii Mhen this is Eniſhed the n. 
9 75 | | teryals. 
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tervals f o and & h̊ are to be biſected, and the ſaſcia onthe: table, to be 
placed by a motion parallel to thoſe points of biſection. Then, without 
moving the plank, the rule with the teleſcope is reſtored to tis right ſitu. 
ation, and the poſition of it rectified by the ſkrews;: till the Point of de. 
cuſſation of the faſciæ on the table, coincides with the point of decuſſation 
of the threads in the tube. But if you look at the table, the firſt time 
with the rule and tube inverted, and the ſecond time in the right ſituation, 
mark the point of decuſſation on the table, and by putting the moveable 
Faſciæ in the right place, the error of the rule may be corrected in the ſame 
ſituation, - And ſo the poſition of the tube with regard to the rule will 
be ſuch, that the ſame point of the 8 be ſeen in the tube, either 
in the right or inverted poſition of the teleſcope,” and conſequently the 
rule of the quadrant will be rectifie cc. «3 id rag; 
21. But if the rule cannot be hindered from being too heavy, for a- 
convenient direction of it to: the ſtars, there are two ways of remedying 
this inconvenience. The firſt is that which Flamſtead long ago applied 
to his ſextant, and deſcribed in his Hiſt. Cleft. The exterior limb of the 
quadrant is cut with correſpondent, notches, and ſwept by the perpetual- 
ikrew in the verſatile appendage of the rule. But then the apparatus of 
the appendage, /q, Fig. 26. ſnhould not be omitted, that the plane 
of the rule may be exactly contiguous to the plane of the limb. For. 
in the mural {extant at Peter/burg,, made by the famous : Rotpley, I ob- 
ſerved this defect, that the margin of the aperture xx, Fig. 22. which 
ſhews the diviſions of the limb, - preſſes the limb indeed very well, 
but the other part of the rule is too far diſtant from the plane of the limb, 
ſo that the teleſcope ſhakes, though the ſkrew be turned ever ſo cloſe. 
But this whole artifice ſeems. to me to be too laborious, and not conveni- 
ent enough in, obſervations. For it does not appear to me ſafe enough, 
either to examine, or correct, or compare, the diviſions of the limb by 
the revolutions of the ſærew; but to raiſe the weight of the rule, and by 
this artifice to cauſe a more eaſy direction of the tube to the ſtars, is abun- 
dantly too laborious. I would chooſe to make uſe of one 100 times more 
ſimple. Let abc, Fig. 17. be a mural quadrant, ad the rule; in m, ver- 
tical to the centre a of the quadrant, let there be an axis of an iron bar, 
g mf, ſo that the arm mf, and it's revolution, may be very nearly in the 
plane of the quadrant, and the other mg in another „ Let 
the length m/ be about ; the length ot the rule ad, and the length ng, 
3 or 4 inches. Let the angle gmf of the rotation m, and of the ſuſpen- . 
ſions g f, be a right one. At f let the rule be connected by a little chain 
or ſmall cord, ſo that mf may be equal and parallel to a . At g let 4 
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ſmall cord gh be faſtened, and extended horizontally to the extremity of 
the room; there let it be ſupported by a ꝓulley b, and let doun almoſt to 
the ground, with the weight & hung to it. Now if this weight E is made 
ſufficient for the rule, it will remain in any ſituation, whether it be ele 
vated or depreſſed. It will be but a ſmall obſtacle, that the centre of 
gravity of our rule will be diſtant from the point of ſuſpenſion, e 
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A Neu Method of making a Mural Quadrant. 


che preſſure of he elaſticity-in the back of che limb, will ſuffcientiy ma · 
derate the unequal action of gravity.” yt. 


22. It remains now to ſhew that the inſtrument deſcribed is: ſufficient 
for all it's requiſites. | DE Ca a Mde? 

I. As the thread 7k, Fig. 22. and the other ſimilar to it, in the oppo- 
ſite part of the parallelipiped have a ſituation parallel to the plane of the 


Nite 


quadrant, and the ſame diſtance and point of ſuſpenſion c, it will eafily 


appear by looking, whether the thread of the perpendicular is in the plane 
of theſe threads, and ſo the plane of the quadrant in a verticat poſition. 


2. Becauſe the thread m, is in the plane of the line pr, and that per- 


pendicular to the plane of the quadrant, it will be eaſily known by look- 
ing through no and pr, whether the perpendicular is in this plane, and 


conſequently, whether the beginning of diviſion pr is in à vertical 


lane. * 
1 3. Becauſe the quadrant is ſuſpended by 2 points, firſt, by the hook 
o, Fig. 14. and then in the cavity: of the corbel a, nothing : hinders it's 
vertical motion but the 2 female ſkrews, embracing the male one p. By 
theſe ſkrews, therefore, the ſituation of the plane of the quadrant to the 


perpendicular, may be corrected; and as by this correction, the horizon- - 


tal arm of the quadrant will not be inclined, it follows, that this cor- 
rection is independent on the horizontal ſituation of the quadrant. 

4. The hook, Fig. 15. is not only concave in a, but alſo convex, fo 
that it's ſection ab is circular : therefore this form of the hook does not 
hinder the quadrant from being a little raiſed or depreſſed in the corbel u 
by the ſkrew. h, Fig. 20. Therefore, as the poſition of the beginning of 


diviſion; depends, at the ſame time, on the - pofition of the horizontal 


arm, it is evident, by the motion of the ſkrew þ, that the poſition of 
the beginning of diviſion, with regard to the perpendicular, may be cor- 
rected. 5 7 99849 262. do gos ho 273 Ai $2 3064 IBLIOSIION 

5. As the iron fulcrum itſelf has ſome horizontal motion in the corbels 
ab and gb, Fig: 16. and the axis of rotation is perpendicular, it follows, 
that all the reſt remaining, the. deviation of the plane of the quadrant; 
from the plane of the meridian, may be corrected. And if even the axis 
of rotation of the fulcrum ſhould not be exactly perpendicular, yet it will 
not hinder the obſerver from diſcovering to what part the inclination of 
this axis tends; and ſo he may make his corrections as occaſion requires. 

6. The quadrant itſelf is of one ſolid metal. No if chis is extended 
or contracted by heat or cold, it will ahways remain ſimilar to itſelf. 
Nor does the ſuſpenſion of it hinder it's extenſion. For in the fulcrum, 
the corbel u, Fig. 14. has a horizontal canal, in which the apex of the 
ikrew Y, Fig. 20. reſts, and the hole c, Hg. 19. is large enough for the 
{mall extenſion or contraction which heat or cold produces, nor is the 
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plain ſurface of the female ſkrews, which. cover the hole on both- ſides, 


and faſten the arm, any obſtacle:.: : -: 2-5: 
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7. Laſtly, as to the rectification, i n, that ſufficiently appears from the 
precepts. Every one will underſtand. that it is more eaſy and expe- 
- VOL. X. Part i. X ditious 


: PIES In 
ditious than tlibſe in uſe zi amt as the plank conſtructti for t 
tion of the rule may be preſerved, the obſerver mann amy __ 
without much labour examine his rule ee. Ann instrument an 1 
ſwers all it's requiſmes. ieee alle * 
Butt as it very (rarely i that oaks: ard: e ſo builty' a8 to luye 
Halls in the plane of che meridian, or at leaſt, places fit fog conſtruginj 
theſe Walls, the mural arches have hitherto required a hifi expreſzly | 
diſpoſed for this purpoſe. But any one will cafily* underſtand that our 
contrivance is applicable to almoſt any place. --bfg:forninftance,.inaag 
am opening as is ukually'made*tor: dgors, 2 corbels 4 5, *gib, 9 ur 
let into the wall, the tfürd ec does: not require a wall "exactly: contign 
dus; but may be fixed ſtrongly . NEE or roo 
way from the plane of the Wall. (UE p94 
* Age 
Deſcription NV I have made 3 4 theſe inſtrunients, one of which was boupht 
2 44 T by Count Bentink for the Prince of Grange; the other twark have ſtil by 
| — pr ;y me, one of which I ſhall ſhew' to che Society. I do not pretend to au 
Me James thing new in the combination of theſevcircles,: of which chis inunsg 
Short, F. R. conſiſts, the fame combination having ſeverab times been made beg 
S. tothe by way of a dial: but 1 EAT putting ſo large a teleſcope upanitlis 
Pref. No. machinery, and pO 107880 uſes which I have doner ! is lomeuat 


E new. L113 £2 lend e. 8 FN \ . A008 HA 4 
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Deſeristn This inſtrument cntiſbs U A > ded CREE on plates, A I, whihan 


and Uſes of the 8 upon 4 pillars; and theſe are again ſupported apon a crals-foa 

Fe,, 0s pedeſtal moveable at each end by che 4 ſerews R BB R ee e 

n med $44. are moneable, the one above the other, and are; called the 

fervatory. orizontal plates, as repreſenting the horizon of the place; z. and upon i 

Fig. 34. upper one are placed 2 fpirit - levels to render them at all tim hone 

zontal: theſe levels are fixed at right- angles to one another: th 

plate is: m oved by a handle C, which is called the horizontal handle, wu 

ee into 3605 and has a Nonius index divided into ever 

Above this horizontal: plate there is a ſemicircle DH divided 

tvicegof;; which is called the meridian ſemicircley/ as repreſenting ie 

© meridian of the place, and is moved a handle E, wich is called the 
meridian. handle, and Mas a Nonius index divided into every K 

Above this meridiam ſemicitule is faſten d a circular plate, upon 

areaffixed 2 other circular plates FF, moveable the one upon the , 

and are called the equatorial: plates 3 Lone uf them repreſenting the pla 

of the equator, is divided intg twice x2 hdurs, andi theſe are - {link 

into every 10' of time. This plate is'moved by a handle G called 

equatorial handle, and has a Nati index fot ſhewing; every mini 

Above this equatorial plate there is a ſemicircle EH, which cee 

derlination-ſemicircle; as repreſenting: che half of a circle of, def, 


or aner circle, and is divided 5 > being. ge 
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 Deſeripiioniend. te h) vs Equatariel Taleſcope. 


le K,. whicddy called eder ee handle. It has alſo a Nonius ander 
into every 3* Sonn ot 38 977 *F\ Tor! — 15 91 It 7 1 
3 7 eclination- ſemicircle is faſtened a refleCting teleſcope. LL, 


of the Gregenian conſtruction, ee ve, aid it's great Dae 
18. inchgs. aid voy D Dnib-jοt⁰ 2 Uher oro | 
In order to. adjuſt the inſtrument for obſernatian,; the firſt thing) be 5 
hone. is to make: the horizontal plates level or:horizontal, by means of 

the, 2 ſpirit-levels, and the 4 ſcrews in the croſs · pædeſtal. This being 

done, you move the meridian ſemicircle, by means of. the meridian handle 

ſo as to raiſe the equatorial plates to the elevation of the, equator of the 
place; which is equal to the complement of the latitude (and which, if 
by this inſtrument, as ſhall be after- 


not known, may likewiſe be found 
wards ſhewn), - And tiuis the inſtrument is ready for Ohſer vation. 
PFirſt find, from aſtronomical tables, the fan's: declination for the day, To fnd the 
and for that particular time of the day; then ſet the declination · ſemidircle 554 K 
to the declination of the ſun, tak ing Fas 9%. 50 28 rw it is N. or 2 * = 
S. and ſet the declination -ſemicirele accordingly, oo! 4 place. 

Lou then turn about the horizontal handle, and the — an 
both at the ſame time, till you find the ſun preciſely. concentrical with the 
field of the teleſcope. If you have a clock or watch at hand, mark that 
inſtant of time; and by looking upan the equatorial plate, and Nonius in- 
dex, you will find the hour and minute of the day, Which comparing 
with the time ſhewn by the clock or watch, ſhews how much either of 
them differ from the ſun. In this manner you find the hour of the day. 

Now, in order to find the meridian of the place, and conſequently 
to have a mark, by which you may always know your metidian- again, 
you firſt, move the equatorial plate hy means of the equatorial handle, 
till the meridian of the plate, or hour - line of 12, is in the middle of the 
Nonius index; and then, by turning about the declination- handle till the 
teleſcope comes down to the horizon, you obſerve the place or point 
which is then in the middle of the field — the teleſcope; — a ſuppoſed 
line drawn from the center of this field to that point in the horizon, is 
your meridian line. The beſt time of the day for making this obſerva- 
tion for finding your meridian, is about three hours before noon, or as 


much after noon. The meridian of the place may be found by this A” 


above 10” of time; and if a proper allowance be made for the refraction 
at the time of obfervation, it may be found much more exact. This line 
thus found will be of uſe to . trouble afterwards ; and is indeed, the 
foundation of all aſtronomical obſervations. 

The inſtrument remaining as rectified in the laſt experiment, you ſer 7 » find a fs 
the declination-ſemicircle to the declination of the ſtar or planet you want . fore: 5 
to ſee; and then you ſet. the equatarial plate to the right aſcenſion of the 4 EN 
ſtar or planet at that time, and, looking thro the teleſcope, you will ſee 7, oy, 

> ſtar or planet; and after you — once got it into the field, you 
cannot loſe it: for as the diurnal hs 23 of a ſtar 1 K Parallel to ET 

2 1 


method ſo exact, that it will not differ at any time from the true meridiaaa 
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your inſtrument being adjuſted as before-direCted, you _— the tele 
ſcope down ſo as to look directly at your meridian mark; then 'you 
op ſet it to the declination, and right aſcenſion, as before - mentioned. 
By this inſtrument moſt of the ſtars of the firſt and ſecond magnitude 
R | have been ſeen even at-mid-day, and the fun ſhining bright; as alſo 
__ Mercury, Venus, and Jupiter: Saturn and Mars are not fo eaſy to be ſeen, 


* 57 8 8 KI 8 „ 5 22 bs * — Wo — 4 9 * | | 

3x 2g6:  --? Improvement of the Celeſtial Globe. 9 

. by your moving the equatorial handle ſo as to follow it; you will at any 
Wh time, while it is above the horizon, recover it, if it be gone out of the 
1 Thhe eaſieſt method for ſeeing a ſtay or planet in the day-time is this: 


upon account of the faintneſs of their light, except when the ſun is but a 
few hours above the horizon. n. enz ION 
And in the ſame manner in the night- time, when yeu can ſee a ſtar, 
pPlüanet, or any new phænomenon, ſuch as a comet, you may find it's de- 
clination and right aſcenſion immediately, by turning about the equatorial 
1 handle and declination-handle, till you ſee the ſtar, planet, or phæno- 
5 menon; and then, looking upon the equatorial plate, you find it's right 
x aſcenſion in time; and you find, upon the declination-ſemicircle, it's de- 
| clination in degrees and minutes. CC 1 if 0 
In order to have the other uſes of this inſtrument, you muſt make the 
equatorial plates become parallel to the horizontal plates: and then this 
inſtrument becomes an equal altitude inſtrument, a tranſit inſtrument, a 
theodolite, a quadrant, an azimuth inſtrument, and a level. The manner 
of applying it to theſe different purpoſes is too obvious to need any ex- 
planation. t 'p e BY + 0 F4k 
As there is alſo a box with a magnetic needle faſtened in the lower 
plate of this inſtrument, by it you may adjuſt the inſtrument nearly in the 
meridian; and by it likewiſe you may find the variation of the needle: if 
you ſet the horizontal meridian, and the equatorial meridian, in the 
middle of their Nonius indexes, and direct your teleſcope” to your meri- 
dian mark, you obſerve how many degrees from the meridian of the box 
the needle points at; and this diſtance or difference is the variation of the 
needle, / Rolls ul FUSION RIS: TRY 


Improvement XXVI. On the axis of the globe above the hour circle, is fixed the 
ef the Celeſti- arch A at one end by the ſcrew D, fo as to leave ſufficient room for turn- 
K rung Y ing the hour-index occaſionally : the other end at B, being always over the 
Ferguſon. pole of the ecliptic, has a pin fixed into it, whereon the collets C and J are 
No. 483. p. Moveable by their wires Fand G, when the ſcrew E is flackned, and may 
535. Mar. be made faſt at pleaſure by this ſcrew ; fo that the turning of the olobe 


884.747. round will carry the wires round with it, ſnewing thereby the apparent 


_ 77 motions of the ſun and moon by the little balls on their ends at H and J. 

Fig. 35. On the collet C, in which the ſun's wire is fix d, there is alſo fix d the 
| | circular plate L, whereon the 29+ days of the moon's age are engraven, 
| | which have their beginning juſt below the ſun's wire; conſequently the 
| | plate L cannot be turned without carrying the ſun's wire along with it; Þ 
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x ” Inprovement of the Celeſtial Globe. bis © | 
which means the 'moon's-age is always counted from the ſun; and the | | 1 
moon's wire being turned ſo as to be under the day of her age on this plate, 7 
will ſet her at her due diſtance from the ſun for that time. Theſe wires 
being quadrants from C to H, and from B to I, muſt ſtill keep the ſun 
and moon directly over the ecliptic; becauſe the center of their motions 
at C and B is perpendicularly over the pole of the ecliptic; in the arctic 
circle. But, Dedante the moon does not keep her courſe in the ecliptic, 
as the ſun appears to do, but has a declination of 5 + degrees on each ſide 
of it in every lunation, ſhe is made to ſcrew on her wire as far on both 
fides as her declination or latitude amounts. to. For this purpoſe K is a 
ſmall piece of paſteboard, to be applied over the ecliptic at right angles; 
the middle line oo ſtanding perpendicularly thereen. From this line 
there is 5 4 degrees marked on each ſide upon the outward limb; which 
reaching to the moon, makes her to be eaſily adjuſted to her latitude at 
any time. N. B. The horizon ſhould' be ſupported by two ſemicircu- 
lar arches, inſtead of the uſual way of doing it by pillars: becauſe the 


arches will not ſtop the progreſs of the balls, when they go below the | 
horizon in an oblique ſphere. 1968 * | > get | {it 
To refify the Globe. Elevate the pole to the latitude of the place; i 
then bring the ſun's place in the ecliptic to the brazen meridian, and ſet . 
the hour-index to XII at noon: keeping the globe in this poſition, ſlack- þ 
en the ſcrew B, and ſet the ſun directly over his place in the meridian ;. 1 
which done, ſet the moon's wire under the day of her age for that time F 
on the plate D, and ſhe will ſtand over her place in the ecliptic for that . 
time, and you will ſee in what conſtellation ſne then is. Laſtly, faſten ty, 1 
the wires by the ſcrew E, and the globe will be rectify'd. WOTIOS 1 
The globe being rectify'd as above to the given time, turn it round in To nd the bit 
the uſual way, and you will fee the fun and moon riſe and ſet for that day e and Ii! 
on the ſame points of the horizon as they do in the Heavens. The times of 2 oe. 1 
their riſing and ſetting are ſhewn by the hour- index, which likewiſe ſnews 7 g - | 
the time of the moon's paſſing over the meridian. If you want to ſee to amplitudes on I 
greater exactneſs the riſing and ſetting of the moon, find her latitude for the horizon. 1 
that day by the Ephemeris; and as it is S. or N. ſcrew her ſo many de- I 
grees from the ecliptic, meaſuring them by the paſteboard X, appling it I 
to the ecliptic as abovemention'd ; and then turning the globe round, you | Wu 
will ſee the time of the moon's riſing and ſetting by the hour-index, and | . 
her amplitude on the horizon for that time, as it is affected by her lati: = 
tude, which will ſometimes be very conſiderable. oo 1 b "BY 
This may be very uſeful, eſpecially in giving lectures upon the globes; 1 
becauſe a large company at ſome diſtance will eaſily ſee this ſun and mon 1 
going above and below the horizon as they riſe and ſet, and likewiſe | - 
their appulſes to different fix*d ſtars : whereas in the uſual way, when «i 
there is only the ſun's place in the ecliptic ſnewn, it is not eaſy for any | I if 
one to keep his eye upon that part of the ecliptic as the globe is turned E 14 
round, unleſs it be im ſome remarkable circle of longitude; and it is not 18 
| 950 „ ks | 
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Concerming an Sener large Globes & c. : 
very iealy to know the moon's. place, unleſs at her conjuattion, pH 
on, QrqQUadraturess.! iGo vill wt no batrad &2 , 08 690307 gnrd Tre ener 
This Hmple appar atis ſhows. all the varieties chat can happen in the 
riſing and ſatting of che ſun and meem hich are very curious, elpecially | 
aboht che pe hee the ſun is preſent for one half af the, Yar, and 
abſent fen the Otter helfen the men, in winter ſhining ,conftantly without 
(letting brom:the Ratte ahr third; quarter, in the ſun's abſence and in 
wuimider the full een is near; een at che polgs; for ſhe ſets at the, firſ 
Ber: Ititude. fr ee ben e yo aviigentt 513 T5217 e 
All the enen of thi barueſt-moon become very plain byghis/ ad- 
 gitional parts and. mm lee trials I find, that, to ſome.; places 
of the earth, the-mgon i der differ above an Mur in her ziſing forig 

| nights togetheß hut Will gin ſometimes 2g in her ſettings Within the 
© Compaſs of chat ag days3-and dot the next 1g ſne will ſer within zx of the 
but may be gonſicder A with more exactneſs by thoſe, ho are Hgtter ag: 

gquainted with the celeſtial motions. I ſhall Only add, that che Place of 
the earth where rheſe pbænomena happen, are thoſe lying underthe polar | 
eircs. ano onto 01 02 01299 or em early ee 
$08 72 PH ont eee non ts 1467 Sms 
hy ay XXVII. The Royal Society being lately acquainted Wich Feine im. 
g late Mi. Provements that were ſaid to have been made upon the globes a Muren 
john Sener, berg, and deſired to encourage and g66ommend-ohe-lame *;:T A ee 
F. R. S. ro to return you my moſt grateful g ,ledgments ſqr your kind inter- 


— % * 


M. Folkes, poſition in behalf of mine. It ig Müfficientigß Known, chat works of art, 


Eg; P. R. S, made in our own country, hayÞ, for the moſt part, a degret of exactneſs 


ate Gh, much ſuperior to thoſe of foreign countries: and I hope I may be alloy- 


7repared by ed to ſay in particular, and without: diſparagemiept to the performances of 
her late Huſ- others, that my globes will he found, upen..examination, as: truly made, 
Hons, _ as accurate, and as well adapted for the purpoſes of Geography and Aſtro- 
g at zer hnomy, as any now extant. - For (net to mention that the terreſtrial. is 
Houſe over a. formed from the beſt maps that could-be made or procured, and cont 


gaiuſt St Dun- tains no matetial-error in the ſituation of any places where obſervations 


ſtan s Church have been really and truly made) the celeſtial, upon the niceſt examina- 
Street, No. tion, will be found t have this advantage above all others, that che h- 
493. p. 290. gures of the conflellgtions there given, were originally dilineated hy a gef. 
Oct. &c. tleman, whoſe {kill in performances of this nature was very well known 
1749. Read and allowed; under the direction of the Great Dr Halley, to whoſe kind. 
_ '9- nels my late huſhand was upon all occaſions particularly indebted- And 
£74%9* beſides this, to:each-flar are added Bayer's letters of reference; à circumr 
ſtance extremely uſeful, either for the tracing out the path of a comet, 
dn for deſcribing any new Phenomenon. in the Heavens. E n 
N. may be = obſerved, that celeſtial globes, as they are commog- 
ly fitted up, are adjuſted only to one particular year; though indeed they 


Dee Vol. VIII. p. 217. 5 
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YL may ſerve without any ſenſible error, during the life of any ſingle perſon ; 5 
whereas mine, particularly the: two greateſt,” viz. of 17 and 28 inches in 


diameter, have this further N that they ſerve indifferently for 


al or For by means of a nut and fkrew; which will 

wig ter ISLES ribed, wk globe is made to turn round 4 iron axles 

- whereby the pole of, the Ka ugh 8 fixed in common globes) is 

5 e here to revolye.: rc e. pole of the ecliptic, and repgeſerits "ny 
1 15 


e "forwar. among. the fixed ſtars, bur really owing | 
w motion of the equinoctial points. 


1 3K „ 


wer at this $5 IE; to their deſcriptions ; but by the 
imp rovement * 2 50 5 05 2 75 „. SY, LBS Nags for the . 


writers. . 7 * 


By this means FIT 985 5 one may 5 G the Guth Ty ancient 
1 without, the labour of a tedious calculus, which ſome are not 
| 32 and others are not wüllin 
eans likewiſe, ſome paſſages in thoſe, ancient writers, may be be corrected, 
chk manuſcripts. afford no aſſiſtance. For theſe frequently ſuffer by 
e hands they go throygh, whilſt the Heavens remain invariably the ſame. 
As by this. apparent. motion, 125 175 Heavens, not only the longitudes, 
nations. and r1ghb, afetn/ions,, of the fixed ſtars are affected, but the 
poſition af the colures.is,of pk, N et by the help of this con- 
trivance all N be h Of i F7S 1 an e in ſome Wer be 


? "Tee Sir, are ſome of che eat bene of my PAY oyer W e ; 


therefore hope they will merit the encouragement. of a Society 


n 
a for promoting real and ufeful learning; and that the i Tk 
ace ane Ta abroad 8 be cee 1 aa if ot, entice! Y 
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1. A 88 of whe. e and. emgrli jeans of the Welte of Ne N. 
e chat will happen in 1750, by James Hodgſon, F. R. S. Malter? 


e Royal Mathematical School, in Chiies Heſpital. 


unt it 3s, wes the conſtellatiqn of Aries is got into the 
and t conſtellation of Taurus into that of Gemim, ane 

; r 15  likew iſe it 18, that ſtars which, roſe. or ſet at par- 

ticular ſeaſons of ie z . in, "the times of Hel od, Eudoxus, Virgil, Ply, 
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ng, or at leiſure, to go through. By this 


3 * 
Ve VEL 
S 8 2 
&- "04 83 en . 
— — Fs: . 
yy 8 - 4 ES dS SE — 


jo 8 IT id. +5 
19 * ">. 4 5 


a The . 1 the gd 1751. | N 43. P. 


- 18 928 
8 


3 8 
"4 : . 
=” * — C ot 
# i a 8 
3 . 2 j r 
43 1 
„ * TT. 00” 7 1 
11 3 hs 
4 BEERS GCE. A. - tt * 


—_— — _ 


% Os zD - 
. — By 
— —— = — — — 


8 


— 
4 — 
— ge 


n gn 
hw. ng the oP 
— 


——— 


£ of r 
5 2 18 
3 ra "4+ 8 "IR — 1 b 
—— 2 — thao x 
$1 38 r —— — — WE 
- - 4 1 2 — . 


—— 3 8 
* . 7 
— = 


EY 8 
Sg. _ 2 82 n 
A 2 S 3 

* Lk ' og * "hd Rao S . 
3 82 FFC as > 
* 3 . 4 2 2 


8 
8 


"OE * Tr " 9 _ 8 mY o * 1 
el 1 7 * 
t SS 4 "Re 2 
* * * %* bl 
5 — 1 \ 
y . r K 0 N 8 N 5 
5 , g 9 % * 8 
2 Th Att I * 
. : * : | L A* 
y , * * % \ : . 1 * * = 
% 2 6 EW 5 * b 4 WP * * \ \ wi 
3 o * , : 
** e 1 | ' x | 1 1 4 ) V4 * 
1 1 4 . * 4 , q , . wt — rte e „ * Py * * ws. a) £& af 77 ** . : & 1 
1 x . 5 4 * 4 * W * e 18 4 \ > dd | : . 1 ” * 
» : nine 1 1 Li» | nl fy Fs . + Ae $4 n 140% * oats A $I F&3& 1 | 4 ETYY | 
— — : » > * . x 
- „ N 
* | R < k . . , be 4 bi ; ' a 
K Y " fin « $4 © * i a \ : q * oe « 1 9 10 1 PT „ ry 8 «& & * 0 
1 * = iat 3 4 : I p 7 L : P. » IV E ! $4 #.* * * F. "+$ 5, d þ * 1 J R's 
: = * Wa = . 3 
| A » ' # » , 6 py Ic... 4 1 R * er 4 
7 : \ * : * 1 4 5 
: hd * o 1 0 = * RITES. * a> * 4 af - of - LK 444 +. 


- 


. 
4 9 


uE NEU Aον0pff6e ee, 
The Action, I. INH E theory of ſprings not only is of great uſe in the more 
5 M bx way, wins curious 255 of e oe flrature of watches, Ge. 
James Jurin, but may give light to many operations of nature, there being few ſubſtan. 
M. H. F. R. ces but what are endued with ſome degree of elaſticity ; and particularly 
F. & Coll. the bodies of animals, and of vegetables likewiſe, being known to conſiſt, 
ya rhe net in a great meaſure, if not wholly, of organs ſtrongly elaſtic. For which 
Zeh: P. R. S. reaſon it is not to be wondered at, that this theory has engaged the 
No. 472. p. thoughts of ſeveral eminent Mathematicians of the laſt and preſent age; 
46. Jan. &c. as Dr Hook, Mr Jobn Bernouilli, M. Camus, &c. But, as all that I 
1744: Pre. have yet ſeen upon this ſubject goes no further, than to compare the 
ſented April a b . evi Au 
12. 1744. effects of different ſprings one with another in one caſe only, where they 
are ſuppoſed to be bent to the ſame degree, and that without ſhewing 
how the effect of any of them may be reduced to, or compared with, 
that of any other natural cauſe, I flatter myſelf, that the general propoſi- 
tion I am going to lay down may merit your attention, both on account 
of its ſimplicity, and of its comprehending all 1 0 caſes of a body 
acting upon a ſpring, or a ſpring upon a body, where no other power in- 

tervenes: and alſo of its reducing the effect to that moſt known and 
ſimple one, the effect of gravity upon falling bodies. In order to which 
to prevent any miſapprehenſion, it will be proper to fix the meaning of 
ſuch terms as I ſhall have occaſion to make uſe of. 
1. By a ſpring, I mean a body of any ſhape perfectly elaſtic. 
2. By the natural ſituation of a ſpring, I mean the ſituation it will 
reſt in, when not diſturbed by any external for eee. 
3. By the length of a ſpring, I mean the greateſt length, through 
which it can be forced inwards. This would be the whole lengh, were 
the ſpring conſidered as a mathematical line; but in a material ſpring is the 
difference between the whole length when the ſpring is in its natural ſitu- 

57 and the length or ſpace it takes up when wholly- compreſſed or 
$ 4. By the ſtrength of a ſpring, I mean the leaſt force or weight, 
1 which, when the ſpring is wholly compreſſed or cloſed, will reſtrain it 
i els 
5. By the ſpace through which a ſpring is bent, I mean that ſpace or 
length through which one end of the ſpring is removed from its natural 
fituation. F . 

6. By the force of a ſpring bent or partly cloſed, I mean the leaſt 
force or weight, which, when the ſpring is bent through any ſpace. lels | 
* —. than its whole length, will confine it to the ſtate it 1: then bes, Fa 
* ſuffering it to unbend any farther. oo 


* 
4 * . 
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| de Aktion of Springs: . 
This being premiſed, ſhall next, for the foundation of what follows, 
lay down a principle, which was verified by experiment, in the preſence 
of our Royal Founder about 70 years ago, by Dr Hock; and has been | 
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lately confirmed by the aceurate hand of Mr George Grabam 
Ut Tenſio, fic Vis: That is, if a ſpring be forced or bent inwards, or Pair. 

drawn outwards, or any way removed from it's natural fituation, it's re- | 

ſiſtance is proportional to the ſpace by which it is removed from that 

fitus tin p 3567 10050-2991 vni G e ek ee 

Thus, if the ſpring C L, Fg. 36. reſting with the end L againſt any 

immoveable ſupport, but otherwiſe lying in it's nature ſituation, and at full 

liberty, ſhall, by any force, p, be preſſed inwards, or from.C towards L, 

through the ſpace of one inch, and can be there detained by that force 

p, the reſiſtance of the ſpting, and the force p, exactly counterbalancing 

one another; then the force 2 p, will bend the ſpring thro”. the ſpace of 

2 inches, 3 Þ thro' 3 inches, 4p thro? 4 inches, Sc. the ſpace CJ, Fig. 

37. thro' which the ſpring is bent, or by which the end C is removed 

from it's natural ſituation, * always proportional to the force which 

will bend it ſo far, and will detain it ſo bent. t a A 


And if one end L be faſtened to an immoveable ſupport, Fig. 38. 
and the other end C be drawn outwards to i, and be there detained: from 
returning back by any force p, the ſpace Ci thro' Which it is ſo drawn 
outwards,” will be always proportional to the force p, which is able to 
- detarfi-ititt- that fitudtten. 7 zd % foie eine wv axat af; 
And the ſame principle holds in all caſes, where the ſpring is of any 
form whatſoever, and is, in any manner whatſoever, forcibly removed 
_ trom it's natural ſituation, _ | ; mae ” 
Here, Sir, I preſume, you will think it material to take notice, that 
the elaſtick force of the air is a power of a different nature, and gover- 
ned by different laws, from that of a ſpring. For ſuppoſing the line 
L C, Fig. 36. to repreſent a cylindrical volume of air, which, by com- 
preſſion, is reduced to LI, Fig. 37. or, by dilatation, is extended to 
LV Fig. 38. it's elaſtick force will be reciprocally as LI, Fig. 36, 
_ 37. whereas the force or reſiſtance of a ſpring will be directly as 
I now_ proceed to my general propoſition, and it's corollaries; in 
which if I ſhall happen at any time to expreſs myſelf with leſs accu- 
racy, as in making weights, times, velocities, .&c. to become promiſ- 
cuouſly the ſubjects of geometrical or arithmetical operations, I defire, 
once for all, to be underſtood, not as ſpeaking of thoſe quantities 
themſelves, but of lines, or numbers, proportional to them. 
If a ſpring of the ſtrength: P, and the length CL, Fig. 29. lying Tuzozeu. 

at full liberty upon a horizontal plane, reſt with one end L. againſt 
an immoveable ſupport; and a body of the weight M, moving with 

the velocity V, in the direction of the axis of the ſpring, ſtrike direct! 

Lectures 4e Potentia reſtitutiva, 1678. | an 


VOI. . * | upon 


163 


DeMONSTRA- 


TION. 


* Thea —_— 
vpon the other end C, and theteby force the ſpring Jovards; or dend it 


_— any ſpace win and a middle proportional, C G, be taken 1 
d ua DOB ; 8 is vo ene cans) OV. JJOCE Sh Bs i840. body F 
the line CL 1 add 2 45 a being the height: Ext a heavy bod 
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1 adden hit clas -wichi the weladien ＋; onde on 5h ins 

CG, be erected the quadrant'of a.cirele G F Az; Lay, JIG a 841 
1. When the ſpring is bent thro? any right ſine of that qu as 

CB, the ORE of the: Naar d is, to the e e {os 


SIE TIT BÞ 6 q 31. 
the co dne to the radius: char'ls, S * N. „t 


2. The time 2 of: bending the Spring chro?: the fame ſine CB, ator 
the time of > heavy e r wth. 


correſponding. arch 10 2 45 un 7 7 1 


1. While the N is N thro' the ſpace 0 B, let the ſpace, 
thro' which it is at any time bent, be called , + the time of bending it 
thro* the ſpace x, ad wed Comes Wc end of the time 
15 and let CL L, CB IL 

Then, if p be the force, with. which the for ring, when, bent thro 


the ſpace x, reſiſts the motion of the . body.s bs ee k 
Bet. BT 5 Þ al : ecrubt 3li Ln, 
® 6 1 | 344 nin. 1:6 £43... Ci. 40300 SOLVES 7, 


And fince, in the caſe of foxces that act uniformly, the quantities . of 
motion generated are proportional to the generating forces, and the times 


jointly, if Aſo be the naſcent quantity of motion nenn dhe body 


by the reift inc 2 in the naſcent time 7, M 1 -A. v 22 W7; = 


Px | * 7 Par 1% 2 4 . * ner Saane 

ak; «677 — 5 r 

Allo, ſince, in the ſame caſe of forces ain uniformly, the ſpaces 
are Wee to the Wegenetz 53 75 . times 8 W's 24:47: 
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Yi by the conſtruction, ——== * = E : therefore, 1 — yo = — 
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1 or, Ee d, he becomes equal w, add 


i alle JU one ls 
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Now let CD, Figs 240. be 9 to * © and draw the co-ſihe DK. 


the radius CE, and the perpendicular ed = *: then will the trian "= 7 


DE be ſimilar to the naſcent triangle de E; and conſequently,” D 


1 . v x "8 * * . — 1 
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Therefore, r= * E, and 1 =T X * * Vim a ; becomes 


equal to CB, and 2 to t, the arch GE — ad to the arch o. 


therefore 1 = T x . QED. 25. 


Whereas I ae e ee ing as reſting againſt an immo- Scnoliun I. 


veable ſupport at L, it will, perhaps, be Vestel, that no ſupport 
can be really immoveable. ſince any body, how great | ſoever, may be 
moved out of it's place by the lealt force. But this objection may 


cafily be removed, by ſuppoſing the ſpring to be continued till it 
becomes of twice Fo length CL, and that a ſecond body, equal to 


M, ſtrikes againſt "the oppoſite end of the ſpring with the fame ve- 


locity in a contrary direction; 1 in which caſc the point L will be per- 
fectly immoveable. - 25 
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In cafe 1. The 3s/hent;theo" it's whole: dengrh; ot wis lintireyy 
compreſſed and clo 8 the moving force o: the r is conſum 
and it's motion ceaſes. = % => * a ole nh 


In caſe 2, The n . rl of the 0 conſumed. and it's mo- 
tion ceaſes, before. the ſpring. is bet thro? AWARE: lengrh, er Xt | 
cloſed. Mo. Ta 
In caſe 3. The moving force of the body is-conſumed, and it's mo 
tion ceaſes, at therinſtancchatahelſpeing is beat duc: it's whale length 
and is intirely cloſed. 
For this reaſon, and in order to. make the following corollaries of 
more ready uſe, I ſhall take the liberty of diftributing them into 3 claſſets, 
the firſt of which are as general as the theorem ſelf, extending to all 
the 3 caſes, but are more particularly. uſeful in caſe 1. The ſecond. claf 
of corollaries extend to Lord the ſecond and third caſe but are more 
Fa uſeful in caſe 2. The third claſs extend only to caſe 3. and, 
| that means, are much more ſimple than either of the former.// .- 
W "When the ſpring is bent thro* any right ſine CB, Fig. 29. the loſ 
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3 When the ſpring is bent thro” any right ſine CB, the diminution of 
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ſquare of the GT or (to aſe the expreſſion of ſome late writers) 
the diminution of the Vis "Viva, that is, MV M by bending a 


ſpring thro? any ſpace /, is always edo te A- 0 to 855 2 here : 
is. the height from which a heavy body will. fall in vacuo at a  ſeeond 
of time, and C is the celerity gained by that fall. 


For, by Coroll. 2 V. li S . u en h he 


KR K+ 
conſtruttion, being, equal 8 E ee = Ls þ x . 
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But a 3 antity of motion leſs clien MV, in any given 5 may 1 
pring through the ſame ſpace I, and the time of bending it will 

be leſs in the ſame given ratio. | 
For, let 1 to ꝝ be the given ratio, and let the lefler quantity of motion 
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be 5 which 1 Is ty MI, as 1 to n. Then, by Coroll, 14. che ſpring 
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T E the quantity of motion 5 7 being equal ol, will bend 


Likewiſe, by the ſame Coroll. Mis as Its ad. being 2. the 
quantity of motion is as 7: Therefore the time of bending the ſpring 
will be leſs in the ſame ratio, as the quantity of motion is leſs. 

A quantity of motion greater than MY, in any ratio given, may be 
conſumed in bending the — through the ſame ſpace; and che time 4 
bending it will be greater in the ſame given ratio. 

This appears after the ſame manner as the preceding, by making na 
fractional number inſtead of a whole one. 


II the motion of the body ceaſe, when the Aang! is bent trough a 


| 2 8 [ 
Fa L, L initial Vis vid, or 16 z is 5, equal to, - e = * 
1 > 1 Ph. «ws 
ve 1 = pl. 1 3 
For, by Coroll. 8. F 1 ak _-” oo „or P2= —- 
ML ISS = \ a 2 ML 


| 291 | 2 2 VRH 
9 therefore My: =© — C Cophh 


\ 


: Aal, 1M t 
i ec cl, he hdd Fi wh is proponal is T l an nd nn 


4Y — of Springs. | 169 


„E begive the rn was v, ruf. 1 


For, in the preceding Carol. . being a given quantity, the Vis vive 


A 
Pla P 
is as ＋ =p and, if + be given, it will be as J, or as p*; for- 
aſmuch as p and 1 e in the ſame proportion. 
It the Vis viva, MY *, bend a ſpring thro' the ſpace 7, and be Coll. 20. 


totally conſumed thereby, any othit Vis viva, equal to the former, as 


70449 © « 


2 


an M x _ will bend the fame fpring thro? the ſame ſpace, and be 
totally N thereby. 
For, the ſpring being the ſame, ng, is given; and therefore by Coroll. 


19. the Vis viva, which will be conſumed in bending the ſpring thro' 
the ſpace /, is as 12. 
But the time, in which the ſame ſpring will be bent thro' the Croll, 214 


ſame pace, by the Vis diva N. x _ „ will be to the time, in which 


it is ſo bent by the Vis vive 1 x Vs, as 1 to 13 2 being any whole 
or fractional number. 


For, by Coroll 11. ſince = is given, the time is as VAL. | \ 


If the motion of the body ceaſe, when the ſpring is bent thro? it's CLass III. 


whole length, or is wholly cloſed, the initial W is Ber t0 Corollaries in 
ceuaſe z. where- 


PL | | in the motion 
CV | wb + a of the body 


Fu pl. 
For, by Coroll. g. K. C# 377 IMA 


in/lant that 


and / being now equal to L. 


H . 42. p becomes equal to P; and chedefore V =CV == Om 


22. 


In the ſame caſe, the initial velocity Vis s proportion to 1 Croll. 23. 


8 
For 1 in the preclin roll is a given Aer 


vol. „ 5 3 


ceaſes, at the 


a hed, 


”- . $4 4 > m 
r ne uRPIEE 3 


Coral, tt, 


Coroll. 25. 


Coroll. 26. 


Coroll. 27. 


Coroll. 28. 


Croll. 29. 


Ceroll. 30. 


1 


e ee 


In the fame caſe, if P L be given, either in the fame, ori in Ciffree 


ſorings) the initial velocity / is reciprocatly as Y AH. 
This is plain from the preceding Coral. 


If the motion of the body ceaſe, when the ſpring is wholly. eloſed, 
product of the initial velocity, and the time ſpent in cloſing the 8. hs | 


or Vt, is equal to e and is proportional ts E, the length of 


the ſpring. 
BY 


For, by Corel. 34. J CV WL 10H, by Coral, 10, £= A x 


tbercfbrs VE YR 264 and 17%, m and 7 being 8. 


ML 
* wt 47 


ven quantities, Vt is as L. | 
In the ſame caſe, the initial quantity of motion, of M 7. is equa to 


, PLM 
For, by Coroll. 23. V = ov It... 


. 20: PLEAS or-0 i Primadf if 


P be given, either in the ſame, or different ſprings, MY is as VM. 


This appears, partly, from the preceding Coroll. where — is a given 


VA 


quantity; and, conſequently, Mis as PLM and PL a”; given, 


Mis as YM: and, partly, from Coroll. 11. where tis as v g and, 
conſequently, Pt is as / PLM. 5 Ret 

In the Gn caſe, if > 
ſprings, the initial oy of motion is as the length of the ſpring 


into the time of bending it. 


For, by Coroll. 27 MV i is as Pt; and, if P be as . is as Lt. 
If the quantity of motion MV bend a ring thro? it's whole length, 
and be conſumed thereby, no other quantity of motion equal to the * 


mer, as u'M x 5 wt will cloſe the qe n, 4 and be Sep confunel 


thereby. 
This i is proved in the ſame manner as Coroll. 


1 po ang only L for l. 
But a quantity of motion lefs or greater than y given ra 
ry =_y cloſe the ſame ſpring, and be wholly conſumed | in coin it: _ 


be given, either in the ſame, or in different 


e tpg 
che time ſpent in clofing, the ſpring will de r b fe gu, 


in the ſame given rar." | % 
This is, eaſily proved from Corull. Fan 5 n 
81 Il che motion of che body ceaſe, wie ar gruen ally ltd, che Ceroll 31 
2 
initial Vis viva, or MY *, + bs equal to PF fd and 2 4 M = * oy 
1191 417 8 A * 6 "If * n at 1 abt 6, CPL en 31 
Fay ag Tn vc. Ne 1 8 ur. = 


"4 


2 \f 11 * I) : 4 4 2x ; 
* # | 
'2 p 5 5 * = Fu 71 = 
— » * SS, #3 « «TS ; 4 ” Vu 9 1 „ . 
190 * F , a — 26 (295 8 9 n 2 3 
! - 
A | 1 y $23% #7 $ = * 1 Ines 5? 


In the fare Caſe, the initial Vis viva 9 as gh ange wer th Corel, 32. 
firengrh ne Tenigth of the ſpri ing. 3 | 
585 A 1 8 


For, by the preceding; be bye Mp = 2 27 and — 


7 4 
eee * & » " a * 4 
"Saf 95; ibn e 
| * 


quantity 5 . Myr 18 A PE. 1 15 5 „ 185 


Nis VF $1 1 


In the eke. 1 I be gien, the initial Vis ne b abr as c 33. 


* 
ww © 4 


5 


A A Ill 1710 01 91 


22. nden d ASHE ny IE : 
This is - Jeng from the preceding Coroll. . 
If the Vis viva! MY* bend a ſpring thro” it's Whole length, And be cel. 34. 


conſumed: in eloſing it, any other Vis viva equal to to the former, a8 un 


1 3 7 4; 2 

1 9 5 T5 31 < SN 3112! 1 * 4 
M * , will-cloſe the fame ſpring, and be conſumed e 1 
u 2110 | | et name: 
"This is. s evident * Coral. 3 T ALL Zub * 336 © 1 i. 1 2 R 5 D. 8 
bas 


But the? time IX dofing the ſpring by the Kio wins un 1. * re) willbe Coroll. 3 5. 


to the time of clofing it by the Fir vide , as n to 1. 

For, by. Coral. 1 1. ſince the fpring is given, wache time is 4. N. 

If the Vis viva MVi be wholly conſumed in cloſing a ſpring of Coral. 36. 
the wenne P, and length viva, un M — >, will be ſufficient 
- to:Clale, 25 , Ko =) Mp Ds : 
I. 2 ſprin of: ſi ſtrength anP, auth dan 
2. Or a t ength »P, and le _ 
3. Or Ag, ftrength' * TO length, 15 E 5 pe 5 : | 
4. Or, "if: x be a whole nut nber, the ny der un of: 
of the ſtrength P, and Tehgeh, one 3 r 
Por, e n N . i of e . Pa. 
the Vis viva, un MV, II cloſe any W at 17 PL. 

Buy z 


Product of it's ſtret n and le ength. 
of nu Px E, or of Px AHL, or Gf b L. 
"m s the ſame, by Coroll. bo and the * * IT mans 


Alfo the loſs of the Kltrvida;-n bending 


Ae 


oy Y © 
_ . . 
, 8 * 1 e 4 2 
DUDLEY „ 
* + aw 


The: Ackion of Springs. | 
n bending a unter wüng PI; the loss of the Vir tiv 7e 
"cloſing one ſuch pring, will be 44 Ve; and it's loſs in cloſine a ſecond 
mm ring, will again be M /*; add EH: confet equently,” the number 
un of ſuch ſprings will be cloſed one after mother, by that time the Vis 
viva, yn MV, is wholly conſumed. | 
ScuoLiuM If the ſpring, inſtead of. being at firſt wholly y unbent; 2 as we W fi. 
Wl. therto conſidered it, . be now ſuppoſed to have betty already bent through 

ſome ſpace CB, before the body ſtrikes it a and the velocity of the =] 

be required, after the-ſpring is bent through any further ſi pace, ry hs 

43. chis caſe, as well as the three other bone mene, will be 
to come under our theorem. 1 the bod 
For, if v be the velocity with whic is * paſed t 

a Sainft the bent ſpring at B, it is evident, that this . be "A 
ny as the original velocity, or as the remainder of a greater velocity /, 
with which the body might have ſtruck upon the ſpring at C, and which, 
upon bending the ſpring from C to B, would now be reduced to v. For, 
in either caſe, the effect in bending” the ring from I to D, will be tr. 
_ the ſame. 


In order, therefore, to determine this i imaginary velocity V, let a mid- 


dle proportional, BF, be taken betyrecn CL x 73 „and 2 a, C being the 


I 5 to which, a body will aſcend. in vatug: with the leer v; fray 


ependicular to GB. and, with the radius CV, deſcribe the qua 
Abt FEA. Then will our preſent caſe be exactly reduced to * 


of the theorem; CB. CD, repreſenting the ſpaces through which the 
p ſpring is bent; BF and DE the velocities in the points B and D CE 
and GE the times of bending the ſpring through the''{pates*CF, 0 D; 


and C repreſenting the Imaginary E FA with which the, bod 
might have ſtruck 3 at C. * ; 


For, by. the theorem, BF>:C C025: 37 YA: 7”, and v2 . . . 
bestens CS = Bf. „rege. 5 LM ig "the 6 gnſtrc 


1 Saft N 2 01 Fil „ ' 0 WP BF AS 
"hen and, ann W 


'$ «= 4 - 43 $* . rs 1 " 5 4 N 


ſtruction of the theorem. b a ag ei Ke wh rac 
From this cafe we ſhall draw a ow eebatiati as well for, "heir uſeful- 
neſs upon ather occaſions, as to thew how dh of. FINS. 69-4 be 
fifely applied to the. action of gravity upon aſcending or falling bod 
ral. 33- If the body M, with the IEG W TORI ta BY | * the heigh 
| * ſtrike at B, upon a ſpring ng e g ace CBA; 
and do thereby bend it through ſome farther daes ff Ds; wt the end ef 
be Pace, or at D, the, body has a velocity De WN it to 


1 Se e * * S127 4 
nc height, a3 ez theft c= 2MLE: RB" WF 2 £98 


2 "i -y 
LM i 72 = %1 
.: * 2 by” 


38 ge Abe fon of pig 9 22 N 


thasdap 15 c 2m g Hen 3020 


=P ere e. 2E: DE», or DE E . 


Ly 7 io | 1 Tg * t Kina x insg. £9.83} 10 8152844 Py 19210 5 570 
22 or D bod 503 Hinw dar * 3613 Ra 
by inks a A gh JR i GN £7 . 0d 31. ic Kin Find . 
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idw 63 925119) eee 1100 YEE «4% NE -bifar 
e en e Lee, 
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or 2ML= 24M Ei Ps. X20 op. iti / % 203 & | 


| If the motion of che body ceaſe. upon bendin agate the ſprin 3 4 
the ſpace BD = that io, if Ses ther'the height cc wich the body 


Fe is Hit * 14 . s wy? 
might aſcend in vacuo, wich the velocity v, or 2 8 25 7 
SIS AO, WOES # L£6 2. | | Ver? 2 | 
WEA 
. For, by the laſt, whine , 24% LE PrX 24 n 8 K r 


If p, the force of the ſpring when bent through the ſpace CB, be Coral. 30. 
Ws. to M, therweight' of the body; the height ro: which! the body 
would Acend 5 in vacuo with the velocity v, is to the ſpace through which 
it will bend the ſpring, by ſtriking upon ibut'B with N me OY 
28 2 Kto 24, or a : 2 . 


2 * 271 IH 2 
For, by tho laſt, EX 29" 5... and mh Lede to 19 
. I, re . e | me : 
2 N 0 19! 21 1 * 


| If p M, and 7 40 all cacao the fone while the Gring Cerell, 49: 
is bending from B to D (both which ſu poſitions are neceſſarily made in 
reducing the action of a ſpring to that of gravity upon an aſcending bo- 
dy), the ſpring muſt be of an infinite length; and I, the ſpace through. 
which it was bent before the body ſtruck it, muſt alſo be-of an infinite 
length; and the ſpace BD, through which the ſpring will be further 
bent, muſt be equal to che height d the ROO can ao 1 . with. the ve 
locity v, or a 4. ey 2 4 
For, by the laſt, hen p = GTP. 21 b 17 ea 
ces of the ſpring at D and B being efinaty 3s CD and CB, that is, as 
+ s and /; ſince thoſe reſiſtances are now ſuppoſed equal to one another, 
. we muſt, upon that ſuppoſition, - conſider If as equab to i; and adding 
Ito each, 20 ＋ = 21,. that is, muſt be infinitely gn thay 43 and. 
chen a: 5: n 01 + 32d wntity lis ed bontinlronade 
In this propoſition, and all it's 3 except the 4 laſt; we have I 
conſidered the ſpring; as being, at firſt, wholly unbent, and chen acted IV. . ana, © 
upon by à body moving with: the: velocity L, which--bends it through” -- 
ſome certain ſpace: But, as we ſupple the ſpring to be ꝓerfectiy elaſtic. "iS 
Ge Rropolijon.he copellirips/ eee Te eds bre 3 


8 * 


3 


* 0 0 | TE * 
1 . Meaſure of th — in Motion, Ve. 9 
do have been, at firſt bent through that ſame ſpace, and, by oben 
____.... 0a p rest, and thereby to urtee that 
. +» fore during e time Oh it's ex panſion; Only, V, inſtead of be 
initial velocity, with which the 5 ſtruck the ſpring, will Iu 
N 225 e wich which the bodggpar® trom the ſpring-when wholly 
ScnoLium the fpring, as of bang preſſed inwards, be drawn dee by 
ih the action of the body, wen need only make I the.greatelt length to which 
| che ſpring can be drawn out beyond it's natural ſituation; without prejy- 
dice to it's elaſticity, / any leſſer length! to Which the ſpring i is drawn out- 
wards, P and p the n „ Keep ĩt from reſtoring itſelf When 
drawn out to thoſe len N vely, and the propoſition will equal 
hold good: as it will alſo, 15 the Niacin be ſuppoſed, oy been already 
drawn outwards to the length /, and, in reſtoring itſel to draw the bah 
after it: only, in this latter caſe, V, the initial vel cler ir dhe propos, 
will now be the final velocity, as in Scholium IV. 
SCHO LIUM Our propoſition; equally: holds good, when the ſpring is of am 12 
NN whatſoever, provided L be always underſtood to be the greateſt por 
| can be bent or drawn to from it's — ſituation, J any leſſer length and. 
P, p, the forces which will confine it to theſe: kengihs. . For Dr Hooks 
prindiple extends to ſprings of any form. ee 
I have been at the trouble of loving b W a. — — of corollaries 
from this propoſition, becauſe, in the controverſy about the force of bo- 
dies in motion, J have obſerved: both parties to In cheir opinion by 
arguments taken from the theory of ſprings; and I was willing 1 
to turniſh them both with means to examine into the truth or falſehood 
of one another's reaſonings. I had thoughts myſelf of making uſe of 
ſome of theſe corollaries for that purpoſe, being far from thinking chat 
the diſpute is about words only; but this letter is already drawn out to 
too great a length; and before els leiſure to write again,  may-palſibiy 
be prevented by a better hand, which, I hope, may put an en to 4 di- 
pute thas has too long peſter d the Learned World +; 2:47 2,008 
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An inquiry in- II. Mechanicht forces may be reduced to two for = one el 46 
2 the her = 2 other of a body in motion. The force of a body at _ — 
e ee, of a body lying till upon a table, or hanging by a rope, or ſuppunt 
Force of Bodi upon a ſpring, &c. This is called by the. name of preſſirs; enfin, 
avith a pro- Kee; or vis mortua. 12 
poeſal fan The meaſure. of this force is ele band 0 take . preſſel, 
| gy our uf or the rope is ſtretehed, or chailprinig. is bent. And that meaſure being 
2 3 acknowledged by all writers, there is no diſpute about this fort of fene, 
ron -notwirhſtandip the diverſity of appellations eb calleds n! 
about it; by The foree of a hody in motion id on all hands agreed — 
the ſame. Not ſiding in that body, ſo long as it continues i motion f b men f 
13 +23- hich it is able to remove obſtacles lying in it 3 May; to leſſen; deftnay, 


ON Md - DE-Hyercome, the force of any, other moving body” which Mmactz it in n 
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diſagreement in the ſecond, the one ſide pretends; That the me 
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the motion of the body. This is ealled moving force, vir motriu, and by 


ſame late writers, vit vive, to diſtinguiſhi it from the vis mortua ſpoken 
appellations, however different, the ſame thing 
is underſtood by all Mathematicians; namely, Phat power of diſplacing 
obſtacles, withſtanding oppoſite moving forces, or overcoming any dead 
reſiſtance, which reſides in a moving body, and which, in whole or in 


of ibefot# : and by theſe” 


part, continues to accompany it, ſo long as the body moves. 
But about the meaſure of this fort of force, mathematicians are divided 


into two parties: And, in order to ſtate the caſe fairly between them, it 


will be nece 
their difagreement conſiſts. 

Both fides agree, That the meaſure 
the maſs, or weight, of the body, and partly upon the velocity with 
which it moves; ſo that, upon any increaſe either of the weight, or of 
the velocity, the moving force will become greater. They alſo agree, 
That if the velocity continue the ſame, but the maſs, or weight of the 
body, be increafed in any proportion, the moving force is increaſed in 


to ſhew how far the two parties agree, and in what point 


| the ſame proportion: ſo that, in this caſe, the meaſure of the moving 


- 


force is the fame with that of the weight: or, when two bodies move 
with the ſame velocity, if the weight of the ſecond be double, triple, 
quadruple, of that of the firſt, the moving force of the ſecond will alſo 
be double, triple, quadruple, of that of the firſt. But, when two bo- 
dies are equal, and the velocities with which they 
two parties no longer agree about the meſure of the moving force. 
One ſide maintains, That, when the velocity uf the ſecond body is 


ing force, _ the ſame with that of the velocity. 
The other fide pretend, That, in the ſame caſe, the moving force of 
the ſecond body is four times, nine times, ſixteen times, as great as that 


of the firſt ; the meaſure of the moving force being the fame with that o 
the ſquare of the velocity. „n! 
In conſequence of the agreement in the firſt of theſe two caſes, and the 


„ 
1 


moving force is, in all caſes, the product of the weight into the velocity; 


a the other, That it is the product of the weight into the ſquare of the 
| velocity. | | at | 2 


This controverſy-was firſt ſtarted by the famous Mr Leibnitz, and has. 


been carried on by him and his followers for near 60 years ; during which 


time a great number of pieces have been publiſned on both ſides of the 
queſtion, and a great number of experiments have been made, or propoſed 


to be made, in order to decide it. But though both parties agree in the 


op -ofite diroction 15 or to ſurmount any dead lure or. refiſtarice:'"as | 
renfion;” gravity, friction, (Fr; for ſome time; But whith will be lefſened! 
of deſtroyed by fuck obſtacles, or by fiickrrefiſtance; às leſſens or deſtroys 


of this force depends partly upon 


move are different, the 


double, triple, quadruple of that of the firſt, the meuſure of the moving 


force of the ſecond is alſo double, triple, quadruple, of that of the moy- 


event of the experiments, whether actually made, or only propoſed ;/ yet 
| | as 


— 


8 by nn , Ts % = t ” 
4 2 * ? * * 1 4 Fo * "> ? 
— K „„ = * * ns — — — — pu — - - 
* 8 Pa 1 — 4 : T 


r 
. * 


2 8 — 


; I I © - : — 
— [og — * ps — — wr ry _ * py - - 
. = 5, -- " r T = 3 2 . p F 
5 . _ * hs - 2 1 2 * 3 n Kees — Ar 5 . \ — =o — P RV * = 
* y ts _—_—— . . G 8 1 — * — 0 2 . . __ 2 —— — . - r 
a ae be. * n "A 2 3 * r "& * x — N 4 . - . 1 >. Ari * - — Cond ating... . +. 3 < ja fs oy of = = 
— . $5 18 N 1 2 EE hn PRs. . 2 ö — 7 2 = 2 — — 1 * 1 — — Jap 

„. n n — If mth —— — —— oo Þ — : — — = 


PE s 


1 gs I * „ hn 6 = a " 
4 > o ww * * X * 1 4 n 9 _ * Wah 4 * 4 » þ + 4 8 YA N n ” q T4 12 % . A 38 * a - . 2 7 
| 5 * nl Wen mri ee A eds tat a eme 
A ety, Ao neuro oy a ONLY DT TI NP * E * | CALLING... 
- S\ - . - o = ö - 
| n 9 f 1 


\ * 1 * 
K * * 4 r A 4 vil Daw * 99 1 9 F. * * 
* * x . . " — * 8 N 9 „ 7 * ** e * % . a 
0 * . * 7 - 8 
BL "2 &. % , % , * . ' « , wig "aj * N * a * 
a 4 W PUR 2 L " . | 4 ; 49 y 9 9 { 
w | 1 * 7. * * 


1 We Meaſuse of the Forte o, Bodies in Motion, Ger 
3 as the writers on each fide have found a way of deducing from thoſe d- 
e periments a concluſion ſuitable to their own opinion, the diſagrecment 
{till continues as wide as ever, to the great ſcandal of the learned world. 
Now, if we examine carefully into the reaſon of this, and would ſee by 
what means it happens, that two oppoſite concluſions are fo often drawn: 
from the ſame experiment, we ſhall find it not ſo much owing to falſe rea. 
ſoning on either fide, (that would be eaſily detected, and ſer right), as to 
another cauſe; namely, to their diſagreement in the principles upon which 
the reaſoning is founded. | TE i291 Ai e 
| For, whereas whatever is laid down on either fide as a principle, ought 
to be ſomething all the world agrees in, at leaſt what is admitted by the 
other party; without which, all reaſoning upon it is to no purpoſe; this 
conduct has been ſo little obſerved in the preſent diſpute, that what has 
been offered on the one ſide as an undoubted principle or axiom, has com- 
monly been ſomething that the oppoſite party does not admit, nay, even 
abſolutely denies. 72 V +5 „een 
Ol this it were eaſy to produce a number of examples; but I ſhall con- 
tent myſelf with two only, one taken from each ſide. T 5 
Thoſe who maintain, That the moving force is as the weight into the 
velocity, lay down for a principle, or axiom, That when two bodies 
meet one another in contrary directions, if their moving forces be equal, 
neither body will prevail over the other: and if their moving forces be 
unequal, the ſtronger will always prevail over the weaker. | 
This the Leibnitian party deny. They maintain, That one of theſe 
bodies may prevail over the other, though their -moving forces be equal: 
nay, that, in many caſes, the weaker will prevail over the ſtronger. 

It is therefore to no purpoſe to alledge, That the principle above laid 
down is founded on common ſenſe; or that it was always univerſally re- 
ceived, till this diſpute began: for, ſince the oppoſite party now reject 
it, all reaſoning upon it can have no weight with them; you muſt have 
recourſe to ſomething elſe. SE 

On the other hand, thoſe who adhere to Mr Leibnitz's ſentiment, lay 
down for a principle, That equal effects always ariſe from equal cauſes; 
provided the cauſes be intirely conſumed in producing thoſe effects. 

This their opponents do not admit, unleſs in the caſe where thoſe 
equal effects are produced in equal times; and therefore; till both ſides 

hall agree in admitting this principle, no argument can be drawn from 
it by one party, that will be of any ſervice to convince the other. _ 

But as this principle is chiefly made uſe of in reaſoning upon experiments 
made with ſprings, many of which have been produced by bo 
in ſupport of their opinions, it may be worth while more particularly to 
conſider, What right there is on the one ſide to impoſe this principle, 
and what reaſons may be given on the other for rejecting it. 


When one end of a ſpring, wholly unbent, leans againſt an immore- 
able ſupport, and the oppoſite end is truck upon by a body in motion, 
which, bending the ſpring to ſome certain degree, does thereby loſe its 


whole 
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whole moving force the moving force of the body may be conſidered as 


the cauſe of bending the ſpring; and the bending of the ſpring may be 


looked upon as the effect of that cauſe, which is wholly ſpent and con- 


ſumed in producing ie. „ 
Now if two unequal bodies, moving with unequal velocities, ſtrike in 
this manner upon two equal ſprings, and each of them bend the ſpring it 


ſtrikes upon, exactly to the ſame degree; and by ſo doing, the moving 


force of each body be intirely conſumed; here, ſay the Leibnitzian wri- 
ters, are two equal effects produced; for the ſprings are equal, and are 
now equally bent; and the moving forces, which are the cauſes of thoſe 
effects, are wholly conſumed in producing them; and therefore, by vir- 
tue of the principle above laid down, thoſe cauſes muſt be equal; that is, 
the moving forces of the two bodies muſt be equl. Hoe. 
But their antagoniſts will reply, that this principle is not admitted by 
them, except the times of producing . thoſe effects are equal; and that 
they are not ſo in the caſe before us: tor the greater body will take up a 
longer time in producing it's effect, or in bending it's ſpring. .. ; 
If therefore the Leibnitzian party pretend, that equal effects, when pro- 
duced in unequal times, do always ariſe from equal cauſes, they muſt 
not impoſe this upon their opponents by way of principle or 
axiom, but muſt demonſtrate it. Till this be done, there will be room 
to doubt, at leaſt, whether the two bodies have equal moving forces, 
though they bend equal ſprings to the ſame degree. 
For the larger and ſlower of theſe two bodies will bend the one ſpring 
more ſlowly; and, conſequently, will be reſiſted for a longer time, than 
the ſmaller and ſwifter body will be reſiſted in bending the other 
ſpring to the ſame degree. May not therefore the total reſiſtance of a 


ſpring be greater, if that reſiſtance continues for a longer time? and 


if the total reſiſtance be greater, muſt not the moving force, which is de- 


ſtroyed and conſumed by that reſiſtance, be alſo greater? is there not 


reaſon then to doubt, whether the moving forces of theſe two bodies be 
equal, though they bend equal ſprings to the ſame degree ? | 

In like manner, when > Gs bent to ſome certain degree 
does, by unbending, drive before it a body which gives way to it's preſ- 
ſure, is there not room to doubt, whether the preſſure of the ſpring may 
not produce a greater effect, when that preſſure. continues for a longer 


time? ; | 


That preſſure may be ſaid to produce three effects, all of which may 


if we pleaſe, be conſidered as different from one another 
1. The preſſure carries the body thro? a certain ſpace; by which ſpace 
the length of the bent ſpring is increaſed, in returning to it's natural ſitu- 


: ation . j # 


vn The preſſure gives to the body a certain quantity of motion. 
3. It gives the body a certain moving force. 5 


, . - 
. —* * 


Now, the firſt of theſe effects is greater, when the preſſure acts for a 


longer time. : For, if the preſſure of a bent ſpring, by acting for one ſe- 
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cond upon the body 1, carry that body 1 thro the ſpace i the preſſime 
of the , of of an equal ſpring equally bent, by Ang for en 6.lecond 
upon the body 45 will carry that body 4:thro*.cthe ſame ſpace 1. DM 

Likewiſe the ſecond effect is greater, when the preſſure continues for 
a longer tuns. Pain di ONO. 290200 panne Ng; 

For, in the caſe juſt now mentioned, the body 4 will have twice che 
quantity of motion that the body x has ; though theſe two quantities of 
motion arife from the preſſure of the fame, or, which is all one, of equal 
ſprings equally bent. Why therefore are we to take it for granted, or to 
have it impoſed upon us by way of principle or axiom, that the third 
effect is not greater, when the time, in Which it is produced by the 
preſſure of the ſame, or equal ſprings, is longer, nay, infinitely longer? 

But we are told, that all the force, which reſided in the ſpring, While 
bent, is now, upon the unbending of the ſpring communicated to the 
body moved. I aſk therefore, what was that force, or what kind of 
force was that, which reſided in the ſpring, while bent, and without mo- 
tion? was it a bare preſſure, or a moving force? A Vis mortua, or a Vis 
viva ? you muſt acknowledge, it was à Vis mortua, a bare preſſure, and 
nothing more. But the force communicated to the body, and which now 
reſides in the body in motion, is a Vis viva, a moving force. This 
therefore is not the ſame force, nor a force of the ſame kind, as that 
which reſided in the bent ſpring. ds: en e 

It will be ſaid, however, that the force of the bent ſpring is intirely 
exhauſted in giving the body it's moving force. I aſk therefore again, 
what is it I am to underſtand by theſe words, the force of the ſpring is in- 
tirely exhauſted? If the meaning be, that the ſpring could not poſſibly 
give that ſame body any greater moving force, than what it has already 
given, I allow it: but this does not prove, that the fame ſpring, bent a- 
freſh to the ſame degree, or an equal ſpring equally bent, cannot give a 
Sreater force to wgre er hd 4 5304 v7, oroigt ot beam Bate 

But if the meaning of theſe words be, that the ſpring cannot give 2 
greater moving force to any body : whatſoever, I muſt anſwer, that this 
is taking for granted the very point which is in diſpute. For the oppoſite MW 
party pretend, that a body of four times the bulk, will receive twice te 
moving force in twice the time, from the preſſure of the ſame ſpring in 
unbending itſelf, or, if you pleaſe, in exhauſting all it's force. 

It is plain, therefore, that the followers of Mr Leibnitz have no right 
to ſay, a body has ſuch or ſuch a force; becauſe ſuch or ſuch a ipring 
has put it in motion by unbending itfelf, or can be bent by it. This 1s 
not a poſition to be taken for granted, but ſtands in need of a demonſtra- 
tion, which nobody has as yet attempted to give, at leaſt from any un- 
controverted principle; and, till this be done, the laying down any ſuch 
poſition can have no other effect, than to perplex the controverſy more 
and more, without hopes of ever coming to an end of it. q 
For which reaſon I propoſe to take a quite different method in What 

follows, and to lay down nothing, by way of principle or axiom, by 


4 
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tradicted a priori. | wh 2 | by #92 | | * © x: } | 
When a bent ſpring does, by unbending itſelf, puſh a body. before it, Ariom J. 
the greater the budy is, The more ſlow iy will the ſpring unbend itſelt. 
I! e more any ſpring is bent, the gester is its preſſure. Atrium II. 
A greater preſſure produces a greater moying force, if the time he given. Axiom III. 


— Oe 97> 
- — Sr 


Moving forces are not proportional to the maſſes of the bodies, and Propoſition I. i 
the ſquares'af theiryelogntiesns; t oro 17 of | 
Let there be two ſprings; equal, - and. equally: bent, I and B, which, Demonſtration 


by unbending themſelves, puſn before them two unequal bodies; the 
ſpring 4 puſhing before it the greater hady. 1 Axiom I. the 
ſpring A will unbend more-flowly than the gther : from which it follovs 
that, at every inſtant of the time which the ſpring 3 takes up in un- N 
bending itſelf, the ſpring A will have unbent itſelf leſs chan B, or will l 
be more bent than B. * One nn enn won $35 ** 183 18 ö 

Therefore, by Axiom II. the ꝓreſſure of the ſpring A will, at any in- 
ſtant of that time, be greater than the preſſure of the ſpring B at that 
ſame inſtant. Hence, by 4xiom III. the naſeent, or inſinitely ſmall mov- 
ing force, which is produced by the preſſure af the ſpring A in every in- 
finitely ſmall part of that time, will he greater than that produced by the 
preſſure of the ſpring B in the fame infinitely ſmall part of the time, 
Therefore, the tum of the infinitely ſmall moving forces; that is to ſay, the 
whole moving force, which is produced by the ſpring A, during that 
time, will be greater than the moving force produced: hy the ſpring B in 
that ſame time: or the moving force uf the greater body will be greater 
than that of the leſſer, at the inſtant that the ſpring B, being now wholly 
unbent, ceaſes to act any longer upon che body it has puſhed before. it: 
and as, after that inſtant the ſpring A, not being yet wholly unbent, 
continues to act upon the grrater body, the moving force of the great - 
er body will ſtill continue to inereaſe, and conſequently will more and 
more exceed the moving force of the ſmaller bod. | 

But every one knows, that the products of the maſſes and ſquares of 
the velocities are equal in the two bodies. Therefore the moving forces 
which we have proved to be unequal, are not proportional to the pro- 
ducts of the maſſes and ſquares of the velocities. Which was to be de- 
monſtrated. . HN. 491011 

To conſider this in a particular example, let us ſuppoſe the maſſes of 
the two bodies expoſed to the preſſure of the ſprings 24 and B, to be 4 
and 1 reſpectively; and let the ſpring g unbend itſelf, and thereby give 
the body 1 it's whole moving force in one ſrcond of time. Then, at the 
end of that ſecond, the moving force of the body 4 will already exceed 
that of the body 1, and will ffill grow greater during another ſecond of 
time. For the times are as the ſquare roots of the maſſes. 

Alſo if the maſſes be 100 and 1, the moving force of the body 100, 
will, at the end of the firſt ſecond of time, be greater than that of the 

| | + body 


. 


* 


force which it receives from the ſpring. 


— 
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body 1, and will continue to increaſe during the ſpace of nine other 
ſeconds, Rd eg ge 0 55 | rg bd ks 
| Corollary. When a bent ſpring does, by  unbending itſelf, drive a 
body before it, the larger that body is, the greater will be che moving 


— 


Having now clearly proved, that the moving forces are not proporti- 


-- onal to the ſquares of the velocities, I proceed next to demonſtrate, that 


they are proportional to the velocities themſelves: and, in order thereto, 


I ſhall, as I have hitherto done, make uſe of no other principles or axioms 


Axiom IV. 


Axiom V. 
Propoſition II. 


Demonſtration. 


than ſuch as are admitted on both ſides, or, at leaſt, have never yet been 
controverted à priori by either party. © HO NIRG OY 3b 
Springs of unequal lengths, when bent alike, have equal preſſures. 


We ſpeak here of ſprings equal in all ＋ res except tlie length only; 
ey 


and, by being bent alike, we mean, that are ſo compreſſed, as that 
the lengths they are now reduced to, are exactly proportional to their na- 
tural lengths, or to the lengths they are of when no way. compreſſed, 
In this condition, if one be directly oppoſed to the other, they will 
mutually ſuftain each other's preſſure, ſo as to maintain a perfect æguili. 
brium : or, if each be placed ſeparately in a vertical ſituation, they will 
ſuſtain equal weights. And in one or the other of theſe caſes, it is evi- 
dent, that they muſt exercife equal preflures 1 
Equal preſſures in equal times produce equal moving forces. 
Moving forces are proportional to the maſſes and velocities jointly. 
Let there be two ſprings, of the lengths 1 and 2, but equal in all other 
reſpects, and bent dike : and, in unbending themſelves, let the ſpring 1 
drive before it a body whoſe maſs is 2; and the ſpring 2 another body of 
the maſs 1. Now, by Ceroll. 11. of my general theorem concerning the 
action of ſprings, theſe two ſprings will unbend themſelves exactiy 
in the ſame time; and, confequently, the fpring 2 will unbend itſelf 
with a velocity double of that of the ſpring 1: and by Coroll. 12. 
of the ſame thorem, it will give to the body 1 a velocity double of that, 
which the body 2 will receive from the ks. 1. Alſo, as the two 
ſprings were ſuppoſed to be bent alike at firſt, and the ſpring 2 unbends 


itſelf with a velocity double to that of the ſpring t, it is manifeſt, that, 


during the whole time of their expanſion, they will be always bent alike, 


one to the other. Therefore, by Axiom IV. their preſſures will be con- 


ſtantly equal one to the other: and hence, by Axiom V. the infinitely 


ſmall moving forces produced by each of theſe ſprings, in every infinitely 


fmall part of time, will be equal one to the other. Conſequently, the 


ſums of thoſe infinitely ſmall moving forces, that is, the whole moving 
forces, produced by the two ſprings, will be equal one to the other. 
And the maſſes of the two bodies being 2 and 1, and their velocities 
being 1 and 2 reſpectively, it is plain, that the moving forces are propor- 
tional to the matiles' and velocities jointly. Which was to be de- 


ot. aun n 0558 Fey 
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For the greater facility DN e 
<4 it to a Hingle cafe oniy, and char ide melt -Gmple that enn be fuß- 
poſed : but every body will ſee, how eaſy it is to form a general one 
| upon-the ſame princt DD ed. tren 
As we do not think, that any flaw can be found in either of the de- 
monſtrations above laid down; and the axioms, upon which they are 
founded, have never yet been diſputed, as far as we know we preſume, 
that the Leibnitzian opinion about the meaſure of moving forces, is incon- 
teſtahly overthrown: hy the firſt propoſition, and the oppoſite ſentiment; 
is as evidently eſtabliſhed by the ſecond. SFU AH ONT fly Vimo 15997 IC! „ | 
But, if any reader ſhall be of a different opinion, we muſt beg leave | 
to propoſe to his conſideration the following experiment, which we hope. 
may juſtly deſerve the name of an eperimentum crucis ; and, as ſuch, 
may put a final period to this contro ver. | 
It is not new indeed, having been propoſed before by myſelf and | 
others; but, as the manner, in which it was formerly offered, has 3 
given occaſion to ſome objections, which, tho! not affecting the ſubſtance: 
of the argument drawn from it, may yet have amuſed and embarraſſed 
the leſs attentive readers, I ſhall now. 7 it in ſuch a manner, as: 
may obviate all thoſe difficulties, and, I think, will render it abſolutely 
deciſive. To me, I am ſure, it will be ſo; ſince I ſhall immediately. 
embrace the Leibnitxian doctrine, if my argument. drawn from it can re- 
ceive a clear and ſatisfactory an wer %é⅕ 6 
Upon an horizontal plane, at reſt, but moveable with the leaſt force, Experiment. 
ſuppoſe upon a boat in a ſtagnant water, let there be placed, between, 
two equal bodies, a bent ſpring, by the unbending of which the two, 
bodies may be puſhed contrary ways 
In this caſe it is evident, that the velocities, which the two bodies re- 
ceive from the ſpring, will be exactly equal, and their moving forces 
will alſo be exactly equal; and that the plane they move upon, and alſo 
the boat upon which it lies, will have no motion given them either way. | 
Let us call the velocity of each body 1, and the moving force alſo 1. 
Now, let us ſuppoſe the ſpring to be bent afreſh to the ſame degree 0 
as before, and to be again placed between the two bodies lying at reſtz; 
then let the plane, upon which the ſpring; and the bodies lie, be carried 
uniformly forwards, in the direction of the length of the ſpring, with. 
this ſame velocity 1. In this caſe it is manifeſt, that each of the bodies 
will have the velocity 1, and the moving force 1, both in the direction 
of the Ke en ee t anc won nn mc 550 
During this motion, let the ſpring again unbend, and puſh the two; 
bodies contrary ways, as before, the one forwards, the other backwards : 
then the ſpring will give to each of theſe. bodies the velocity 1, as be- 
fore, when, the plane was at reſt. : m ĩ˙ 
| By this means the hindmoſt body, or that which is puſhed backwards, 
will have it's, vęlocity. i Which it. had before hy the motion of the plane, 
now intirely deſtroy'd, and will be abſolutely at reſt. 
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Dynamical os Meraphyſical Prixtiples of Mechantoks. 
But the bodyg hett ts: for wardie, will no have ce velbefty z, 
namely 1 Gon Me waucion E tie Plane, and r. from the Arion f dle 
11493 3 N. 1014 01. 44: 31 vis 5 Wor ot LI Vi 00 733% zuck: 1 | 
Thus far every body agrees in what will 8 the event of this 

But che Jueſtion is, Wat will be the moving force ef the fore mol bo. 
dyy or of that Which is puſhed forwards and Whieht has the veldene) v4 
ut 4 from —— ane, And r from the action of the (ori 
By the Beibmt vm dockrine, EY force-muſt be x and} Abo, it 
muſt tiave fed the — ſetie on the action of the ſpring; 
for it had only the moving force 1 rn the motion of the plane. | 

Let mn ee eee RUNS de poſſible,” er 'Feconcileable to thi 
. ere ber _ a ſting ly be will, by undes 

Their dectrine is, that s, equa ie, ) 
themſelves, give equal moving forces fo” He” e, june act ee 
whatever thoſe bodies are. 

We agree to this; not generally indeed bur in che caſt? before us, 
where the bodies are of equal males or weights, Wwe agree to it. 

Let us therefore imagine the bent ſpring, ich is placed between the 
two bodies, to be divided tranſverſiy into two equal parts. In this caſt 
it is plain, that the two halves of the ſpring, may be conſidered as two 
intire ſprings, equal, and equally bent, each of which reſts at one end 
in equil;brio againſt the other ſpring, and at the oppoſite end, Pelle 

againſt the body it is to move. 

'Conſequently, by the Leibnitzian doftrine, fo which, in this ITY 
caſe, where the bodies are equal, we alſo agree, the two EAI will 
give equal moving forces to the two bodies. 

But the moving force received by the hindmoſt body from the hinder 
ſpring, was undoubtedly the moving force 1: for by that force given it 
in the direction backwards, the moving force 1, which it had before 
from the motion of the plane in the direction forwards, is 'exactly be 


lanced and deſtroyed, the body Winden as Was obſerve” TRIS," 


abſolute reſt. 


Dynamical 


Therefore the moving force received by the ſoremoſt body: from the 
foremoſt ſpring, was alſo the moving force 1. And this, added to the 
other moving force 1, which it had before from the motion of the plane, 
makes the moving force 2, and not the moving force 4, as the Leibnit- 
⁊ian philoſophers pretend. d 

Conſequently, that body, Weck had beſbre ts velocity T, oy the 

moving force 1, and now has the velocity 2, has alſo the moving foree2: 
that is, the moving forces are proportional to fie. vedoritics. | 


NL When the famous Leibnitæ publiſhed dat his bew goktche, 15 


Principles, or which he determines, that the force of a body in motion is to be mea 


Meraphyſical 
e 7 


ſured by the ſquate of the velocity, it raiſecd a great controverly' in the 
Matternatics! Wor.” The fame author, in eee Publilr I "hi 


14737 Wi 37 
* 


8. ay ad Ling 1686. 


Specimen 


Dynamical or Metaphyjical Printighes of Meebanicks. 
men Dynamicum, 


Specimen in confirmation of this doctrine: and i in d muy 
makes uſe of the Dl we expreſſions... Nil 6 CAM n Wong rn 
| * Larrived at the fame true re of forces by different ways: . 
« one 4 priori, by 4 maſt kmple con 
7 tion, which I 1 * explain in another 
cc eſtimating the 
te ſelf.“ G An Nun YE» W. 
He ſeemed to, intend the ublicarion.of hiv A dan 8 he pebeni⸗ 
ſed to explain in another place, in May follewing: fer dens the end 
of his Specimen Dynamiqum he adds the following words 
Ang now, having diſpelled error, we ſhaſl produce hots: and 
« really admirable laws of Nature, ſomewhat more diſtinctly, nr pa ar 
« cond part of this eſſay, to be publiſhed. in the month of Ma.. 
But, to our great mis fortune, this ſecond part never made it ap- 
pearance in publick, either in the month of May, or in any ſubſequent 


month, or year, either in che Leinſict Mts, or any where alle, tho the 
author ure above 20 years. wk 


* 


However, to clear this great 50 00 3 of not having 


plage. The other a paſtertori,: 


performed his promiſe, the world has intely been favoured with it in 


Mechanicks 3 

. the ſame. 

ing, # Bay 

I 

eration - 15 ſpace, time, and ac- 25 1746. 
by Preſented 


e force. by the effect which, it Producezoin oy: its ears 13. 


the Commercium Literarum between hioaſeR and another famous Mathe- | 


maticlan, Fobn Bernoulli. | 
Bernoulli, it ſeems, upon ſeeing, the We 


even endeavoured to demonſtrate, that the forces of moved bodies are 


wrote to 
Leibnitz, in June following, applauding ſome * but at the ſame 
time being ſo far from approving his eſtimation of forces, that he 


not in proportion to the ſquares of their velocities, | but to the velocities. 


themſelves. But at laſt, after ſeveral letters had 
Bernoulli came over to Leibnitz, who, being willing to reward the do- 
cility of ſo eminent a diſciple, communicates to Him his 
priori, which he had, hitherto kept- 


aſſigns the reaſon Why he did not divulge it ſooner ; 


I. would not honour, ſays he *, with this clear light of truth, G 
who did not receive as they ought thoſe arguments drawn * the 
« affections of heavy, or other ſenſible bodies; wherefore I would not 
publickx; but reſerved them to be muο,Iea o 


« make them 
« thoſe, wi bad ſhewn themſelves to be 1 


having received as he. abt thoſe arguments 4 n 


came over entirely to the opinion of Leibnitæ, was RR Ape | 


the honour to be admitted into 1 ea receſſes:of Science: 
<* Becauſe, ſays the author +, 1 


“freely communicate to you my principle of demonſtratin 

% 8 4 priori 

5 the true eſtimation of forces; which I have ſometimes mentioned as 
being in m hands, but have never yet produced. For A 

* Zan. 1696. + Jan 1696. 


cating 


paſſed between them, 


ument 4a 
to himſelf, and at the ſame time 


ſee you are on our ſide, I mill 


nnn 
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164 Dynamical or "Metaplyfieal Principles ef Mechaniche. | 
V rating to ydu is committing a ſeed” to 4 moſt fruitful foil, hat t 
may grow up into a large Plat: CHW Moab 
I ,Xe cannot but commend the gbod gentle man for committing his fred ty | 
ſo fruitful a ſoil and yet Leanne think him wholly free from delerving 
ſome cenſure. For though he could work no effect on the Papi, Ce. | 
telans, and other oppoſers of His doctrine, who! ſeemed to be incap nhl of 
 * converſion, by any demonſtrations, how ſtrong ſoever, though he_ might 
think them unworthy of this" clear light of 7ruth, yet why did he'eny - 
it to the reſt of the leatned world? T will not ſay, that it was the pat 
of a good, and humane man; and of one who was deſirous to increaſe 
knowledge, to lay open to alb an affair of ſuch moment, but if he had 
only ſtudied his own glory preferably to every thing elſe, he ſhould 
have acted in this manner, that thoſe detractors might either have been 
immediately ſilenced, or condemned by all the world. Laſtly, as'grex 
men are not born for themſelves alone, or for a friend or two; but for 
all; is it not a little unjuſt, that Bernoulli and his diſciples ſhould alone 
enjoy this clear light, when we poor wretches are condemned to liye in 
more than Cimmerian darkneſs. But it is well for us, that after 50-year 
of darkneſs, that light at laſt ſhines: forth upon all. But behold the at- 
gument:! 12} Tron han Hei neee 8 ED mY 
„ 1. An action making duple, in a ſimple time, is duple, virtual) 
of an action making the ſame duple in a duple time; or the walking 
of 2 miles in 1 hour, is duple, virtually, of the walking of 2 mile 
| in 2 huren * e POV e OW 145 03 get 
. An action making duple in a duple time, is duple, formally of 
an action making ſimple in a ſimple time; or the walking of 2 miles 
in two hours is duple, formally, of the walking of 1 mile in 1 hour, 
g. Therefore an action making duple in a fimple time is quadruple 
of an action making ſimple. in a ſimple time; or the walking of: 
| | miles in 1 hour is quadruple of the walking of 1 mile in 1 hour. 
« 4. It for duple we had ſubſtituted triple, quadruple, quintuple, &c 
the action would have come out noncuple, ſedecuple, 25ple; and 
« generally it appears, that equable, equitemporaneous, moving r. 
= *« tions, are to equal moveable, as the ſquares of the velocities; d, 
| which is the ſame thing, that in the ſame or an equal body, the fol. 
| ces are in a duplicate ratio of the velocities.” Q. E. DP). 
Faving read this argument, and out of regard to the great fame of 
the author, having conſidered it with much attention, I muſt 'confels, |! 
could not diſcover the leaſt ſpark of truth in it, or even of commo! 
| ſenſe. I ſhould have ſuſpected, that this had been owing to the weak- 
N nefs of my own eyes, which perhaps were dazzled by the too great brigit 
| neſs of the light, if a doubt of Bernoulli himſelf had not raiſed my ſpir 155 
| This ingenious perſon was fo far from acquieſcing in this clear Tight 9 
truib, that he not only made an objection; but even produced à doubt 
demonſtration. ö | | | 


. 
* 


1 
CE 


ce I do 


| | Diniamital" or Mutapbyhicilt Principles of Mechanicks. 
7} 1.06 and ſec, days he“, what can be ſaid! by an adverſary; to the con- 


« trary,; unleſs perhaps, that the virtual aftion:ſeems/to be confounded 


« with the formale action; denying the conſequence; that I is the qua- 
, druple of C, becauſe A is che duple of B, Wntually, and H the duple 
6; 1 >, 10 Slo I elo an 0 la & bog * 
Having propoled this objection, be adds his demonſtrations: 2 
« 1. An action making duple in a ſimple time is ne cuple of 
« an action making the ſame duple in a dyple time.“ £ 


« 2. An action making duple in ——— is Gimple- virtually of | 


« an action making ſimple in a ſimple tige. 

3. Therefore an action making duple in a. ſimple time, is duple of 
« an action making ſimple in a ſimple time. Or 

1. An action making duple in a ſimple time is ſimple Sorially of 
an action making the ſame duple in a duple tine 

2. An action making duple in a duple e is N _— of 
<« an action-making ſimple in a fimple time. 
4 3. Therefore an action making duple in a Ap time, is duple of 
« an action making ſimple in a ſimple tie. 
Lou ſee the 2 arguments, which plainly:conclude the ſame tivg, 
e but are quite contrary to your concluſion. and depend on that com- 
mon axiom, that thoſe things which are equal to the ſame are equal 
E amongſt themſelves, which indeed holds only in homogeneous quan- 
e ties, as here in comparing a virtual action with a virtual, and a for- 
mall one with a formal, but not one with the other.“ 

Thus Bernoulli with no leſs acuteneſs than modeſty. But Leibnita, in 
his letter dated in March, in the: firſt en endeavours to take off Ber- 
noulli's objection: ub tis ori 6 

I do not well underftabd, ſays he, what — mean, hos you ſay 
« à virtual action is confounded with a formal one. For I do not here 
e treat of an action as being either virtual or formal; but one action is 


«. duple of another, either virtually or formally. | Virtually, when it is 


% duple in eſtimation, tho' it is not duple in bulk, or congruence, as 
0a ducat is the duple of a dollar: but formally, as a dollar is the du- 
« ple of a half dollar. And you muſt know, that what is duple for- 
e mally is duple alſo in virtue or eſtimation. Therefore as the inquiry 
« here is only concerning virtue or eſtimation, there is no confuſion of 
« the different kind of quantities or eſtimations; for by virtually duple, 

« underſtand that which is ſo only virtually; but 1 call that formally 
e duple, which is duple both formally and virtually) 

It is not to be denied, that Leibnitz has a right to "af ign what ſenſe 
he pleaſes to the words made ule of by him, and that by this means he 
* takes off Bernoulli's objection. But I could wiſh he had explain- 
ed one thing, either of his own accord, or at Bernoull's requeſt, by 
what virtue or by what eſtimation an action making duple in a nde 


2 
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« a certain harmony A becuuſe t durar. is the 


dare not promiſe any ching great; but 
<< moſt: open paralogiſm, in un argumentation, N. did not ſlip from 


Dynamital of Mer vpbyfcul PednSbe'of leren 
time; is duple bf an action making the face duple in à daplerime.! For 


* am mot greatly: miſtakon nothi 
He procerds, I might abſtain 


W e falſec] 2191 „Nun 
rom words uſed on 7 for the ſake of 
E of A. dollat, 
4e and a dollar of a half dollar, I conclide that a ducat 17 the \quadry: 
e ple of adialf dollar j ſa becauſe the walking of 2 miles in vne hour 
v6 is the duple of walleing 2 miles in 2 hours, und che walking of 2 
e miles in 2 hours is che dyple of walking x: mile in 1 hour,; it will fot 
lo that the walking of 2 miles 1 in 1 _ * dae ep of Walk. 
« ing 1 mile in 1 hour.“! Ati Hoffen » 
Theſe troubling 9 a virtually Nene os, being new: removed 
which had hitherto fouled hrs clear 7 of truth, Leibnitz not «only 
took off Bernoulli's ohjection, but brought him over enxirely to his fide, 
« Your anſwer, ſays iche in his nent letter, quite ſatisſies meg for I { 
„What you mean by thoſe 2 terms: but your argumentation appears to 
« me very elegant, and that it ought no longer to be detaineéd from 
the publick ; for it will give en ba org che ba. on a Poſte 


„ x97." 


Thus Bernoulli in hisdutgir dined in Uzi und 4 vol As f e 
quieſce im the ſame atgument, if any ont will ſhew mne, thut it is ag plain 
that the walking of a miles in x hour is the duple of walking: 2 miks 


in 2 hours, as that a ducmt is the duple of a dollar. For I ſee chat walk 


ing 2 miles in 1 hour has duple che velocity of walking 2 miles in 

3 but I do hot find at to = but equal, fince* wa 1 5 
is gone over in each walk. 
But perhaps Bernoulli would not urge the matter any Fine, W Lal. 


nitZ ſeemed to be in a more than ordinar 1 e e 1; fays he 5 
hoped to be not guilty of 2 


«© me on a adden, but had been confidered by me for ſeveral years, 
and was vaunted by me as a thing of ſome moment.“ However, ther 


Leibnitz was gnilty' of a mo open r N will be thewn 2 ah 


if Jam not greatly miſtaken. | 

I need not dwell upon Leibnitxs exatninition of both Bernoall? $ c. 
monſtrations, becauſe they depend upon the ſenſe of the words virtual) 
and formally, underſtood differently from the meaning of Leibniz. 
e took the terms, ſays Bernoulli , in a different ſenſe from that i 
« which you now explain them.” 

But Leibnitz, being ftill-in doubt what weight his firſt Apen 
would have with Bernoulli, adds another to it. I add another, Hays 
he |}, which, if you examine it to the bottom, comes to the ' fame 4 
the former, and yet it has it's own proper weight. Moving actions 
«« I mean equable ones, of the fame moveable are in a ratio ounded 


« of the immediate effects, namely the TIT run tho and rhe velo- 


Mar. 1696. . T Apr. 1695 [. Mer; 1696. PER 
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22 ep Now the lengihs, 1equably run tired are in a. tati TINY 
46 5 tre compoun 
25150 N. 


© cd of the times apd che veoh, ä Thertfore maving action arg in 


e ratio compounded of a ſimple ratio of the times, and* ac duplirate 


<. one of the, Velogitjes nd ſo in the ſame times, or elemenss-of times, 


the moving actions of cha ſame moveable are in a duplicate ratio of 
«the yelocitigs, or if the mayeahles are different, in a ratio compounded 
«. of a ſimple ratio of the moveables, and duplicate one of the velo- 
« Cities, 0158 267 NAW; 15 39 Into 10 Vinnie un 10 un 9119 
As Rexnayll had ſaid; in his letter dated in dahnil, that the: acquieſced 
in the farmer demonſtration, but did not Jaya Word of the latzet, Leib. 
nitz alked him in Aay, „hat he thought of the other demonſtration 
<« of the ſame propoſition, which (ſays he) is a little more accord ing to 
the received form, tho; they both agree in the root.) 
Bernoulli therefore, when he could no longer avoid opening his mind, 


in his letter of Jaue, thus expreſſes hun{ific im #1605 5000 ! 


Tour other demonſtration of the. propoſition concetning the ratio of 


c expreſs it, more according te form, tho' in the hottom of theething 
they bath coincide. For nothing is more egident to me, than that 


ay 


\ 


moving actions, which you had alledged in the former, fatms/'to:me 
«to be contrived no leſs ingeniouſly than the former, and, as you 


1 


% moving actions ought to be meaſured by their immediate efftits; if 


<< therefore the lengths gone thro' and the velecities, unleſs an Font will 
obſtinately have the velocity to he rather the cauſe, are tlie effects df 
an immediate action, and indeed the only ones, of which. one does 


not depend on the other, or is nat included in the other, the mov- 


- 


this condition, that one of che effects mentianed by. Lekaitz;'namely 
of the length gone thro*! and che velocity, does nat depend on the" other, 


or is not included in the other. Now therefore as it is very evident, that 


worth... is Hat oy, ora ad = e roars"; 
Lebnitz, in his next letter dated in June, gave a copiaus and diſtindt 


- 


<« ing actions. wall neceſſarily; be in à ratio compounded of the lengths 
" and the velocities ; and ſo in equal times in a duplicate ratia-of the 
5 velocities. . o 22111 of 1 ; $10q 119 on 02 299 nomin 2 

It is plain that Bernoulli in this anſwer approves of the ſecond demon- 


ration in appearance, but in reality condemns it, tho* with the\/great- 


eſt caution and modeſty. For he not only hints that che velocify 8 ra- 


ther the cauſe than the effect of an action, but he reſtrains his uſſent to 


the length gone thro' does depend on the velocity, andl is included there- 
in, it is plain that the iftratiap is faulty in the opinion of Ber- 


nd. i Ee Et ang e 


win it is eaſily 


< ſame thing uniformly, in a duple time. 


END Vent? Principles if M Mechat 

«« an intenfive-or formal effect. For it is required that much mould be 
performed and ſoon." 'You fee now "Tilt both the eſtimations agree 

4% together.“ a ere 8 oy HRD 
By the obſeuriry of of this anſwer; whether affected, or natural to Laib. 
that he would have the velocity to be taken for 
the effect of an action, which Berneulli had hinted was rather the cauſe 
but that he did not dare to name it openly, tho? he underſtands it under 
the name of an intenſive or formal effect, which the action Performs. 
Beſides as to the other objection of Bernoulli, that tho“ the velocity is 

in the higheſt degree the effect of an action, as well as the length gone 
thro*; yet as one of theſe effects depends on the other, or is included 
in the other, and certainly the length gone thro* depends on the velocity, 
an action ought not to be meaſured by thoſs effects; as to this, [ fay, 
he obſerves a profound ſilence. + ee 
The ſecond demonſtration therefore lern to be gen up by Leib. 


= 


nitz as well as Bernoulli; and indeed in all wand page letters, I'd 


not find the leſt mention of it. . 3 
Moreover, that firſt demonſtration, Wick comes to the ſame with 

the other, that is, a true one with a falſe one does not ſeem to be 

wholly 'free from W e either with Bernoulli, or with Leibnit 


himſelf. 


For Bernoulli, tho“ he had declared in April, che! it TT ſatisfe 
him, that be acquieſced | in it. and that it was very elegant, and ought 10 
longer to be denied to the publick, in Auguſt however did not know What 
Leibnitz meant by the word action, on which that whole demonſtration 
depends. You ought, ſays he, to define what you mean by action; 
« otherwiſe nothing can ever be demonſtrated. This was a juſt ad- 
monition, but to no purpoſe; for in the letter which Leibnitz wrote in 
anſwer to this, you will not find a tittle of that definition lo highly ne- 
ceſſar y: 

But Lieideitz himſelf, in his letter Jared i in June, expreſſes himſell 
thus; my demonſtration! a priori, for our eſtimation of forces, de- 
6 pends upon a certain ſuppoſition, Namely, that an action which dots 
any thing uniformly, in a ſimple time, is du 4 of an action doing the 

his ſuppoſition ought to 
<« have been granted by Catelan hea the reſt, with whom J had'diſputed.” 


But what if they will not grant it? why then the: demonſtration, which 


depends upon this ſuppoſition, falls to the ground, at leaſt = you. de- 


monſtrate that ſuppoſition. ' 


But, . have not yet indeed found out a way of demonſtrating this 
*« propoſition a priori by the way of congruency, nay not even this, 
« that an action doing the ſame thing, in a ſhorter time, ws er Which 
« ought to have been the beginning.” 

Therefore ſince that ſo much boaſted demonſtration 4 priori ſtood in 
need of another demonſtration, which Leibnitæ had not yet diſcovered, 
nor ever after did diſcover, nor any mortal ever will diſcover, it nd 

wonder 
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wonder that this ſor; tho committed 10 4 moſt fruitful ſoil, did not grow 
1p into a large plans: For Bernoulli took a final leave of this clear light: 
of trurb, when he ſuw it qwindle à way to a meer ſnufl. 
But a gentleman of much higher courage, the leaned Chr. Wolfius, 
communicated to the publick, in the firſt volume of the Comment. Acad. 
Imp. Petropol. under the title of Principia Nynamica. When he had 
% communicated, part of this . in 1710 to the-moſt illuſtrious Count 
% de Herberſtein, to be moſt illuſtrious Leibnitz and others, Leibnitz, 
« ina letter 1711, | ſaid\that it agreed with bis, which be bad communi- 
« cated to the famous John Bernoulli; Jacob Herman, and others, con- 
« firming it in theſe words: I lay down this calculus of pure forces or 


the effect e, the power p, the action 2. Then tu will be in equal 
«© motion as 6, e as c, t as 4. And theſe may be aſſumed without a 


« many other theorems may be demonſtrated; for inſtance p as cv. 
« For t p as ev: but e as cs, and £ as tv. Therefore p as c, or p 
&« as cν. And in theſe is contained part of my Dynamict, abſtracted 
from ſenſible things; tho' it is afterwards verified by experiments.“ 
« do not doubt therefore, ſays Wolſius, but I have here propoſed Dy- 
60 namical principles, which are conformable to the ſentiment of Leib- 
nr LC CLLOUTI Tio | 5: PLETE Sf INT OSD UA 8 202 11 
And this indeed is manifeſt of itſelf, as the theorems of Volſus ex- 
actly agree with the algebraical notations of Leibnitæ; but whether theſe 
principles are as conformable to truth as they are to the ſentiment of 
Leibnitx, is worth the while to examine. But I find one thing particu- 
larly worthy of obſervation in theſe notations, à as ev, which is to be de- 
monſtrated : whence Leibnitz ſeems, not even then, after 16 years, to 
have found out a demonſtration of the ſuppoſition formerly put off to 
Bernoulli; that an action doing any thing, in a ſimple time, is duple of 
an action doing the ſame thing in a duple time; ſince an action doing any 
thing in a ſimple time, does it with twice the velocity of an action do- 
ing the ſame thing in a duple time, But how Welſus demonſtrates this, 
r r 8 m_bw bas ad 
For the moſt illuſtrious Imperial Academy of Sciences at Peterſburg 
was pleaſed to make me a preſent of the 3 firſt volumes of their Coni- 
mentaries, and at the ſame time to ſignify that it would not be: diſagree- 
able to them, if I would ſend them any obſervations of mine to be in- 
ſerted in their Commentaries. ''In: conſequence of this, having ſent a 
paper relating to my theory of the action of capillary tubes, which 
was well received by the moſt illuſtrious Academy, and publiſhed in 
their Commentaries, I ſoon after took the liberty of ſending; another un- 
der the title of Princimia Dynamic. r 


= 


- 


been 


having attempted t treat the theory of forces after a geometrical manner, 


* actions. Let the ſpace be g, the time t, the velocity u, the body c, 


„ demonſtration. ©. Add, what is to be demonſtrated, es as a2. Hence 


For as I ſaw that the celebrated Wolfus e to als clearly 5 
and diſtinctly, and after a geometrical manner, thoſe things which had 


109 
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| adult harley ie on 
been leſa pets] auth a Laihnita, ſorlthaiilt Was not an 0 
dilodv er cruthifrum falſehooda aud Men chat 1b& agrevy Lexar dagen 
ther in the main M was: villing to tale the appottualtꝝ of bringing cut 
theory to ad accurate/cxamimnameno in om jo nermblongg ts aa 
Wich this view. I tranſeribed exactly all tba FAthought way, rightly 
delivered by N oſſius, and inſtrted them ihi'diy; uv ing. Wange 
what was wanting I ſupplied; and what ſcetnod-to be falſe I Set 
When l had done this, T7 fent it 12 years agawithcall que re vast: 80 fh 
Imperial Academy. That it Was r aſſemhly, and 
that thanks were ordered for the communication, I was; by 
the learned Muller, Who was then at Peterſburg] and ſorting aut gor the 
expedition to Namtutſchi. 7 hb YE. 4.4 er n 13 Ip th 

But afterwards; when after ſo many years I found no mention of 
that paper in the Commentaries, T:inquired laſt year of a friend, What 
was become of it. He anſwered me at firſt, that no ſuch paper had 
ever been preſented to the Academy. I anſwered," that it. had certain 
— — that it was read in a publick affembly in June 15733 
and that thanks were returned me Ces it. At laſt, on examining their 
regiſters, it was found to be true; but the paper itſelf could no here 
be found, nor could any one imagine by What accident it Was loſt 
However the moſt illuſtrious Academy were pleaſed to give me my 
choice either of ſending another copy to Peterſburg, to be inſerted i 
their Commentaries, or of Fan it in our menen Traue 
tions. 

When I had — my own papers, 1 coald not find a perſel 


copy of it any Where, whether it had been loſt by ſome accident is 
moving twice from one hauſe to another, or Whether I had Written 


only that copy which 1 had ſent to Peterſburg... I fund however at 
copy, which I ſupplied as well as 1 n, and now ꝑteſent 
and dedicate it to tlie Royal Society nd Longon, and I mow wes! better 


ſucceſs. 


We often fi when perſons are — 1 in Jon) that; a thing 


which was at firſt eaſy and plain, has by the ill management of the adyor 
cates been carried thro? all the turnings and windings of the law, till it 


has ended in a difficult and almoſt inextricable cauſe. In ſuch à caſe, 
if any lawyer ſhall ſhew a ſhort and plain way of coming to à contlu- 
fion, I ſhall think he deſerves very well of Dolle Parkes, on which my 
ſocver the queſtion is decided. 

In this light I conſider the hdmi, of the Goon Wilkus hier 
gard to the controverſy concerning moving forces, Which has no far 
many years engaged the learned world. For if he bas not attained to 


the truth, he has certainly ſhewn the way yen ey with | 
ſafety and eaſe arrive at the truth. „ 1 2915 92 414108 


5 therefore in his ſteps and thoſe of: che Haſtrious 1Leibnita, 


whom he profeſſes to follow. 1 mall een the 1 


. 
eb to aſe their ee a5 rr peſpicuity | & is 
Gio NT If: (ell + S178 NONE * N i i x3 
ern which-end I reHDU ed to oonH der only one very ample lth; of 
body N with a Vi vive, which is moved with an uniform motion, | 
that is, withour 'any: impediment, either of a reſiſting medium, or of 
any oppWite bodies whatſoever, plainly according to the poſitions of 
Malus, And if the ocandid reader ſhall obſerve; that I have taken 
this zearned gentleman s definitions and axioms, nay” and the ſubſequent | 
propaſitiuns, exceptions 1 or 2, and their demonſtrations, without 
changing a word, I muſt give him to underſtand, that 1 did this pro- 
feſſeclly becauſe I chink they can neither be more clearly erptefled, nor 
more certainly demonſtrated. _ 
d call tkat Vis uu with e or copia (ed or foree, which Definition 1. 
te adheres to a local motion. 21197 1 : 
„ A pure force is that which is not reſiſted in acling by any. con- Def. 2. 
<« trary force.” 
Therefore a pute force remains un varied in the e time of Corallary 
« action. rg o oe 
soch à force exerts iſelf in an equable motion, i it be con- Schalium. 
* ceived to be made in an unreſiſting medium. For in whatſoever-. 
interval the moveable body is moved forwards, the ſame celerity al- 
ways ſubſiſts, conſequently the moving force is the ſame. Therefore 
the effect, wich it produces, does not in the eſt exhaauſt it. 
« A pure attion is that which is exereiſed by a pure moving force.“ De z. 
Such is the action of a moveable Trice 7 rel motion Schol. 
in an unreſiſting medium. 2e 
<«<. An uniform action is that, #hichis Copte & in a duple ume, rripl Def: 2. 
in a triple, Sc. or in general, which is as the time. 
Such an action has place in an equable motion, When a moveable Schol. 
«+ continues to be moved with the fame celerity, hamely if the motion 
is conceived to be made in an unreſiſting medium. | 4 
« The effect of a moving force oa Foe conflitt is Ne rraoſſation of a Def 5. 
te moveable thro' a ſpace “ 8 25 
« It 2 or more equal moveables ate moved with equal celerey, 4 Axiom 1. 
«. the force of them is the ſame??? Hass von 11 ** vil 
$6 The ſame A is performed- dy the fame foree | in the' ante Aid 2. | 
c time.. H as 3543 9 16 
That a greater action is W by the! fire? fore in a _ Schol. 
„time than in a ſhorter, and that a greater action is performed in tile 
äſame time by a greater force than by a leſs, no one doubts.” Thert- 
« fore the quantity of an action depends on the quantity ity of forees ard 
time. | Wherefore if ehe forces are equal, and the ime the Hanls"The 
* action alſo-muſt be the ſame.” “ 15 
theo . . 


Af the ſame en bh cransferred thro? the od ſpace, 
* is the fame.” | 7 133 "" FSA 143 . ND 
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Dynamical ir Metaphyfieal Principlet of Mechanics. 
We ſuppoſe the motion to be made in antunteſiſting medinn,\g 
« at leaſt abſtract it from the action, which is ſpent in overcoming the 
£4 xeſiſtanee of the medium: which may be, 'whillt-we take na nccdunt 
bf the time in which the effect is —— Le du baubna yho! 
Fee to 6 If unequal bodies are moved with the ſame. celerity, the forees an 
5 ascthe maſſes. Aion V1 een ieee 60 o n. 
The demonſtrations of this d the 7 following theorems, '»ahoij 
which we have no; controverty with the Leibnilians, were ſrt dom 
in Molfus's own words in the paper ſent to Petenſburg: but Here we 
ought proper to omit them, to avoid prolixity: | .. & algo 
Theorem 2. Uniform «Cons performed in the ſame time are to each other's 
ce their forces.” notre vines atom 
Trorem 3. Uniform actions, pf with equal forces, are to — _ 
as the times in which they are performet. 2 
Theorem 4 ; Uniform, aftions are in a ratio — of che times ol 
orces.” 20101 ym.” 
VUncqual forces perform the ſame. action in times reciprocally po 
portional to each other.“ * 
Theorem 6, - $5 If 2 equal moveables are transferred thro equal ſpaces, the eck 
| are as the ſpaces. * 
If any 2 moveables are transferred thro? the ſame ſpace, the fic 
are as the maſſes,“ 
Theorem 8. If any 2 moveables are cs thro? any ſpaces the effect ar 
in a ratio compounded of the; maſſes and ſpaces.” T“ þ. 
Theorem g. In an equable motion, the effects are in a ratio compounded of te 
„ maſſes, celerities, and times. 
Theorem 10. «55 Actions, by ie the ſame effect is produced, are as che ode: 
| ties.” 
We are now come to that 1 on which the a affair turns, 
If this is true, the Leibnitzian doctrine is to be embraced, if not, it i 
to be rejected. Therefore the demonſtration of: this theorem muſt be 
diligently examined. 
It is divided by Wolſius into 3 caſes; but as the ſecond ad thi 
dep end on the felt, we ſhall conſider only this one. 
Demonſtration 1 If moveables are equal, and the ſame effect is produced in a df | 
of the firſt es ent time, the velocities will be as the times recipracally in | which it 
caſe. 6c produced ; ; that is, a body, which produces an effect in the time; 7, 
« 1s moved with the velocity 2 C, when. another, which produces the 
« effect in the time T, is moved with the ſimple, velocity C, and f 
„on. Now it is evident, that an uniform action is duple, which pro 
+ duces the effect in the time, triple, which in ſubtriple, and ſo on“ 
But do you ſay, Mr Welfius, that this is evident? what if I ſhould | 
deny it? what if I ſhould ſay that any action, which produces the ſame 
effect, is the ſame in what time ſoever it produces it. This is the 
very ſuppoſition of Leibnitæ, of which, in his letter to Bernoulli dated 


in 1696, he ſays he has not diſcovered a method of demonſtrating 
9 prion 


Theorem 5. 


Theorem 7. 


Eo « 


193 


* 


to the _ "70 the ee, itſelf photic Af. 
But before we ſubſtitute a new one, let us ſee a rele, what is. under 
| ſtood by action, and what by effect. | 
Wolfus, after the example of Leibnitz, has omitted: the Aal of 
Ng He has only ſhewn what is a pure action, namely that which is 
free from all impediment; and what is an uniform action, namely that 
which increaſes in proportion to the time: but what he means by action 
itſelf he has no Where determined But till this is done, nothing can 
ever be demonſtrated, as Bernoulli adviſed Leibnitz long ago, but in Vain. 
If I might venture to ſupply this defect, I would aſcribe; the ſame 
definition to action, which Wolſius has given of effect; ſince there ſeems 
to be no other difference between action and effect, than that action, if 
I may fo ſpeak, is an effect in fieri, and effect an abſolute action, or one 
that is perfected. For in Wolſius's example, a Vis viva is that which 
transfers a moveable thro' a ſpace; therefore the action of a Vis viva 
is the tranſlation of @ moveable thro* a ſpace; and the effect of a Vis viva 
is alſo the tranſlation of à moveable thro* a ſpace; or rather, an effect is 
a moveable already transferred thro'-the ſame ſpac . 
But generally, an action. is the preceder of an effect; or dne an 
action is that by which wad thing! is nn, but an eff is the thing 
itſelf which is effected. 
I do not boaſt of theſe r as being mv but yet 1 think 
they are without any danger of ergy, Ak, _—_— if I make the 
thing a little plainer by ſome example. 
It I write a page, my action will be the writing 4 a page, and the 
effect will be a page written. © 
If a workman Whitens a wall, his action will be the whitening of a 
wall, and the effect will be- a; wall whitened. | 
If a labourer: digs a garden, his action is the digging of a garden, 
qd the effect is a garden digged. 
Any one may eaſily conceive an infinite makes of examples; and 
indeed I ſhould have been aſhamed to dwell ſo long on things ſo plain, 
and in a manner frivolous, if theſe very things fallly. conceived had -not 
thrown fo _— en. men into the _ grievous errors. For 
297 15 Pp; + i | | 1 
bes wall auge ſeria au, 8 
In mala. Frox orls Lig als: 
234. bd MY £94449 1 GG WET IIS 237 A 
Of 4 aftioris the effects a are. e Our 1oth- 
Let any Vis viva A perform any action, and Jer there be ppl any Theorem. 
other Vis viva B. Now that the Vis viva B may perform an action 
equal to the Vis viva A, it is neceſſary that the Vis viua B ſhould act 


2 as much as the Vis viva A has acted. Therefore after the com- 
Fe Fart. i. + Ge plwKwẽbetion 


194 Of a new Mirror, which bur at 66 Ftet Diſlance, &c. 
| ptetion of the action of B, .as muth will be acted by the farce B, 
has been atted by the force ; chat is, the effect of the Vis diu N will 
be equal to the effect of the Vis viva A, the actions of which were 
equal. Q, E. D. c det LC t l hrs ator 
Our 11th ECC ˙ . ned 7 
Theorem, Let the effect e be produced by the action . Therefore andthe: 
Pemorſira- effect e expaal to the firft will, by Theor. 10, be produced by andther © 
qual action z : confequently, the effect + will be produced twice by the 
| ion 2. In like manner it appears that the effect thrice e muſt bo pro- 
duced by the action thrice a, &c. Nay in genere, that the effect ue ( 
muſt be produced by the action 1 (4). Therefore A: a:: ER 


that is, the actions are in tion to the effects. Jt 
Our 12th Forces are in a ratio compounded of the maſſes and velocities.” | | 
Theorem. By Theor. 4. actions are in a ratio compounded of the times and forces, 
Demonſtra- By Theor. 1 1. actions are in proportion to the effects. Therefore effect; 
lion. are in a ratio compounded of the times and forces. But by Ther, g. 


effects are in a ratio compounded of the maſſes and ſpaces. Therefore 
a ratio compounded of che times and forces, is equal to a ratio com · 
pounded of the maſſes and ſpaces. Wherefore forces are in a rat 
compounded of the maſſes and fpaces directly, and of the times redipro- 
Fo that is, in a ratio compounded of the maſſes and velocities, 
J. D. | LE 224 T o „ Tele] 


Part of a let- IV. 1. I have been at the king's garden, and am juſt returned: I there 
ter from Mr earned, that this morning they have been try ing ſome experiments with a 
a arberville new. conſtructed reflefting mirror or mirrors with fucceſs: 1 knew in. 
e Par. deed ſome time ago, that they had been upon the deſign; and M. d. 
ſons, M. D. Buffon had acquamred me with the theoretical part of the whole. 
F. R. F. of a I had even ſeen a part of it executed; but as they had: not 
new Mirror, then effayed it, I would take no notice of it: In one word, it 
8 is Archimedes revived ; and the credit of antiquity, in this point, is in 
diftance, in. Tome meaſure re-eftabliſhed. This machine, for ſo I muſt call it, con- 
wented by M. ſiſts of 140 ſmall plain mirrors, each of about 4 by 3 Inches fquare; 
de Buffon, F. they are fixed at about + of an Inch diftance from each other, upon a 
- e , large wooden frame about 6 feet ſquare, ſtrengthened with many cross 
1 bars of wood for the mouming of theſe mirrors. Each of them has 
Sciences a three moveable ſcrews, which the operator commands from behind, ſo 
Paris. No. contrived, that the mirror can be inclined to any angle in any direction 


483. p. 493. that meets the ſun; and by this means the folar image of each mirror 1s 


. * made to coincide with all the reſt. 
Tink an. There are in all, as I told you, 140 mirrors; but they tried the expe- 
1747. riment this morning with 24 only; for ſo many, and no mare, Were 
| then ready for the purpoſe : the effect was, that, in very few ſeconds of 
time, a combuſtible matter they had prepared with pitch and tom, dau- 

bed upon a deal-board, was ſer on fire, and burn'd- vigorouſly at the di- 

ſtance of 66 French feet. Judge now of the effect 140 will 9 


3 F * SV'7% % 
4 8 th. \ 
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a Mirror, whrob burns at 66 Feet Difence, e. 195 
and whether the invention may not be improved to the height of all that 
has been ad vanded of Arehimedes by the Ancients. The only difficulty | 
they found was, to make the ſolar images of the mirrors coincide; but 
this is owing to the yet imperfection of their method of mounting. 
which may be eaſily improveec. n | 
The dimenſions I have given in of the mirrors and frame were only 
gueſſed at from view, for I have not meaſur d them; fo you muſt not 
expect they will ſquare or tally mathematically in the utmoſt rigour. 

Nor indeed did I think it neceſſary to do any more; for the dimenſions 
of themſelves are purely arbitrary. 916d ee i 

2. You know that the affair of Arebimedes ſetting the Roman fleet on fire Extr22 of a 
by means of burning-glaſſes, has been look*d upon as a thing impoſſible 2 th 1 
and romantic. Deſcartes poſitively denied the fact, which had been be- int, F. N. 
lieved for ſo many ages; and our modern philoſophers, after many S. 70 /be Pref. 
trials, and various reaſonings, ha vr been uf the ſame opinion. But M. concerning be 
de Buffon, being aſked if it might be poſſible to invent a Phaometer, or /"* Mirror 
machine for meaſuring the intexfety of Light, hath diſcovered by trial, 15 7 * 
that light was able to produce great effects in a faces at a great diſtance, if ance. ibid. 
one made uſe of a great numbers of diſks, which would reflect ſo many ima- p. 4. 
ges of the ſun and fling them all into one place. He put together there- Rea April 
fore a ſort of Polyedron, conſiſting of 168 ſmall mirrors, or flat pieces of? 747 
looking-glaſs, each 6 inches ſquare ; by means of which, with the faint p 
rays ot the ſun, in March, he fet on fire ſome boards of beech wood at 
I 50 feet diſtance. By increaſing the numbers of mirrors, he hopes to be 
able to do the an rel iti in 37) fs 152 51464 | 

His machine has beſides, the conveniency of burning downwards or 
horizontally, as one pleaſes; and it burns either in it's greater focus, or 
in any nearer interval, which our commonly known burning - glaſſes have 
not, their focus being fix d and determined. 913158 

Perhaps this machine may afford a manner of meaſuring either light, 
or the different degrees of heat of burning bodies. The difficulty is to 
find the method of marking the degrees, and of fixing a point of com- 
pariſon ; for the point of kindling will not determine it; becauſe that 
chiefly depends upon the greater or leſs degree of inflammability of 
different combuſtible bodies “. | 5 . 

3. As what [ read ſome time ſince to our Royal Academy upon the ſub- Aras from 
ject of my re- invention of Archimedes's burning Sperula, cannot appear 4 Lecter ſent by 
in our Memoirs before the ycar 1747, I think of publiſhing by them- 5 e, 
ſelves my obſervations upon theſe mirrors, as ſoon as I ſhall ſatisfy my- 1 

lt upon certain particulars, by ſome new experiments I am now prepar- 8 at Paris, 
| | | 8 „ n | | c. to M. 

* Mr Maupertuis, in a letter to the Preſident, Patt; 20. 1 Folkes, E: 
that his friend Buffon has recovered oy 2 rere 28 i x 1 | 
plane glaſſes, each 6 inches ſquare, he has . 1 ge filver plate, at the diſtance of 60 H his 
feet, and fired pitch'd boards at 1 50. Each ſpeculum is moveable, fo as, by the help of Re-invention 


3 ſcrews, to be ſet to a proper inclination for directing th s towards iren point. / Archime- 
. 0 1 ren Port: desv burning 


e 2 | ing 
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196 We Motion'of Projectiles naar the Earth's Sur fndr confider I tc; 
Specula. No. ing to make. The ſpeculum I have already conſtructed, und which 
74 Na, but 6 feet broad and as many high, burns wood at the diſtanee of 200 
1748. Read feet, it melts tin and lead at the diſtance of above 120 feet and ilver 
Oct. 27. at 50. The theory which led me to this diſcovery is founded upon two 
1748. important remarks; the one, that the heat is not proportional to the 
quantity of light; and the other, that the rays do not come parallel from 
the ſun. The firſt of thoſe, which appears to be a paradox, is never 
theleſs a truth of which one may eaſily ſatisfy one's ſelf, by refleting 
that heat propagates itſelf even within bodies; and that when one 
heats at the ſame time a large ſuperficies, the firing is much quicker 
than when one only heats a ſmall portion of the ſam. 


The motion of V. After ſo much as has been already ſaid upon the motion of pro- 
N rh jectiles in vacuo, it may ſeem needleſs to attempt any thing further on 
2. . that head; nevertheleſs, as a thorough knowledge in the art of Gunnery 
face confider'd, is become more than ever neceſſary, and as | yon employ'd in the 
independent of practice of that art are (I am ſenſible) too often deterr'd from applying 
the properties themſelves to the theory, by the difficulties they imagine they ſhall meet 
85 SOOT with in the conic ſections, you will, I hope, pardon the liberty I have 
J-14er % M. taken, in troubling you with my thoughts on a ſubject, in which little or 
Folkes, Ey; nothing new is to be expected beſides the method. + ret 8 
Pr. R. S. by When I firſt drew up this paper (which was about two years ago) 
2 2 „ I did intend, had health permitted me to make the proper experiments, 
>> No 486. to have alſo attempted ſomething with reſpect to the reſiſtance of the at- 
p. 137. Feb. moſphere, whereof the effects are indeed too conſiderable to be intirely 
and Mar. diſregarded : but if the amplitude of the projection, anſwering to one 
1748. Read given elevation, be firſt determined by experiment (which our method 
Feb. 4. 1747- ſuppoſes) the amplitudes in all other caſes, where the elevations and 
velocities do not very much differ from the firſt, may be determined, by 
the proportions here laid down, to a ſufficient degree of exactneſs. Be- 
cauſe, in all ſuch caſes, the effects of the reſiſtance will be nearly as the 
amplitudes themſelves; and were they accurately ſo, the proportions of 
the amplitudes, at different elevations, - would be exactly the ſame as in 


vacuo ; Which proportions I now proceed to determine. 


Let two balls be projected with the ſame celerity at different, but given elt- 
vations, tis propoſed to determine the ratio of the times of their flight, 
of their greateſt altitudes, and of. their horizontal amplitudes. 


Let Pg, Fig. 44. repreſent the plane of the horizon, PE N and peg the 
paths of the projectiles, deſcribed in the flight ; moreover let 227 and 
apt be the given angles of elevation, and let P and pq be biſected in 
H and b; drawing HE, 9T he and gt, all perpendicular to Pq: and 
making the ſine of OPT , it's co-ſine = C, the fine 2p = 5 its 


— 
* 


co- ſine = c, and radius = r, 


Therefore, 


D Motion of: Projectiles neur the Earth's Surface consider d, &c. 197 
Therefore, ſince the diſtances deſcended by heavy bodies (whether from 
a point at reſt, or from the right lines in which they would move, 
if not acted upon by gravity) are known to be as the ſquares of the times, 
Q will be to gr, as the ſquare. of the time of deſcribing PE Alor 
of that wherein the ball would move uniformly, over the ſpace PT with it's 
firſt velocity at P) is to the ſquare of the time of deſcribing peq (or of 
that wherein the other ball would move uniformly thro* the length pz). 
But the celerities at P and p being equal, by hypotheſis, the times in 
which the ſaid lines PT and ↄt would be uniformly deſcribed, are mani- 
feſtly, as the lines themeſelves : whence the ſquares of thoſe lines muſt, 
alſo, be as the ſquares of the times, and, | conſequently, as the diſtances 
deſcended: that is, P.: p:: T2: 19. Siri. 
DP; 2 0 5 T6110 FX PT FE | 
Now, by plane trigonometry 7 = - — and 12 
fore PT? : pf * Za tick 


Ps 
= 
I 
pe 4 
" * 
Wc +2 
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. 53 :: CN PT: * pt; whence, by 

dividing the antecedents by PT, and the conſequents by pt, we have 

PT : pt::S: J; from which it appears, that the times of flight are di- 

rectly us the Ines of eryacanh . RU INES. | 
Again, the times of defcribing E and eq (which are the halves of 

the wholes; being alſo to one another as &: 5, and the diſtances E H, eb 

deſcended in them, as the ſquares of the times, it likewiſe follows, that 

S*:;:EH:eb; or that the greateſt altitudes are as the ſquares of 

the fines of elevation. bg Ka” bi Sane 
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Moreover, becauſe (by Trigonometry) PT = 3 and 21 * ——. 


P: pt, it follows, that 


XPA r* pA 


. 
| 7 


and it has been already proved, that, &: 9: : 


- 


; whence, by multiplying the antecedents by 


2'C 280 205 


5 it ill. — — 12 2 . 7 1) 
pn wü bp ee (45:3 % 


= and the conſequents by 


1 
Pd P 
7 : 8 8 2 
r LL Ce Lf) 


1: PD: 9. But —— is known to. be the fine of double the angle 1 


whoſe ſine is &, and co-ſine C, &c. Therefore the horizontal ampli- 
tudes are to one another, as the fines. of the double elevations. . _, 
Hence it follows, that the greateſt amplitude poſſible will be, when Cre. 1. 
the elevation is a right angle, or 4.5% (becauſe the fine of go? is the 
greateſt of all oth&lSk tf; es oe ERS Þ, 9a 
Therefore, if the. greateſt. amplitude be given (from experiment) the ce, 2.. 
amplitude anſwering to any propoſed elevation, above, or below, 452%. 
may from hence be found: for it will be as the radius, to the fine of 
double 


* 


9 
1 


The Morton of Projectiles near the Bayeh's Surface confider'd, & 
double the given” elevation, ſo is the greareſt, to the required, ampli. 
uM hind AE NY WO. a wy ot 4}: 40 Fe i525 g 

Hence, alſo, the altitude of che projection may be known; for Hr., 
when the angle 2PT 18 half a right angle, will be = P; and there. 


* 


8 


fore HE (T2) =4 PD, alſo, in this'caſe, &. . e whence our 


propettion S*: :: HE: he will here become : t PD Y hs, 
from Whenee it appears, that, as the ſquare of the radius is to the ſyuare 


of the ſine of any given elevation, fo is half the greateſt horizontal am- 


Pros. II. 


Fig. 45, 46. 


plitude, to the altitude of the projection. Hence it alfo follows, char 
the height ro which the ball would aſcend, if projected directly upwards, 
is Juſt Half the greateſt amplitude. ene $477 43 ee ee eee 

Therefore, ſince it is well known, that a body in varus aſcends and 
deſcends with the ſame velocity; and that the diſtances deſcended are x; 
the ſquares of the velocities ; it follows, that the amplitudes, at the Tame 
elevation, with different velocities, will alſo be to one another as the 
ſquares 5 the velocities; becauſe they are as the greateſt amplitudes, 
with.the fame velocities (by Corel. 2.) and theſe are as the diſtances per- 


pendicularly deſcended (by the precedent). Whence, univerſally, if both 


the elevations and the velocities differ, the amplitudes will be to eich 
other in a ratio compounded of the #atis*s of the fines of double the 
angles of elevation, and of the duplicate ralio's of the velocities, or im- 
pelling forces. 


The angle of elevation, and the greateſt horizontal amplitude, being given 
to find at what diſtance the piece ought to be planted, to hit an objel, 
whoſe diſtance, above or below the plane of the horizon, is alſo given. 


Let AB, Fig. 45, 46. be the plane of the horizon, BC the perpendi- 
cular height or depreſſion of the object, and AB the required diſtance; 
alſo let BC be produced to meet the line of direction AD in D, and 
let P be the place where the path of the projectile would meet the ho- 
rizon ; moreover, let P © be perpendicular to AP, and CN parallel to 
AD. Then, by the preceding problem, it will be as radius: the fme 
of 2 BAD : : the given (or aronelt) amplitude: AP; which therefore, 
is known. | | 

Moreover, the areas of ſimilar triangles being as the ſquares of their 
homologous fides, we have AP x PN AB BD:: A® A0. 
But AI : AD*:: ABx BD::: : DC (from principles already 
explained) therefore, by equality, AP x PQ: ABx BD: : OP: DC; 
and conſequently AP : AB:: BD: CD; but (becauſe of the parallel 


lines CN and AD) BD: CD:: AB: AN; whence, again by equality, 


AP: AB:: AB: AN; therefore, by diviſion, AP : BP :: AB: 


BV; and, conſequently AP x BN = BP x AB. 


Let AP be now biſected in O; then BP x AB being = A401 — 
OB: (in the firft cafe) and = OB: — AO? (in the ſecond calc), oy 1 7 
wu 8 ;  thererore 


The Motion of Projectiles near the Earth's Surface confider'd, &c. 299. 


therefore have O BY AO. + AP x BN= AO gain wh + 2 BN: whence 
the diſtance A Bis likewiſe known. 2, E. I. 

Hence, if the elevation, and the. greateſt ee together with Corol, 
the diftance 4B of the object he given, mo height or depreflian of the | 
ball in- the perpendicular BCD will be known; for it is proved, that 
AIP: BP: : HA: BN; whence BN is known: . a the 8 55 to 
the tangent of BNC (BAD): ſa n Bo Ce 


: The greatef lien amplitudes of the Na together with the dihance Pros, III. 
72 6 + or depreſſion) 100 the n —_ n en the direftian 
or ang/ e of. 1 lenanun. i hd 


Ler BC, Fig 47. 48 48. be the perpendicular hei 
object, AB it 's given horizontal 25 and AH the required ——_— ; 


alſo let P 2 Fig. 49. be the greateſt amplitude (anfworing to 459 of Fig: 49. 
elevation); draw AC, in which: produced (if need be) take AG = PQ; 

make MG Q perpendicular to 4G, meeting AB produced (if need be) 

in O; and from the centre O, wich the intcrval O A, let a circle be de- 
ſeribed, inter ſecting AG, produced in E, and the line of direction AD 

in H; join E, te and let 7 I AN and 2R, be perpendicular to AE, 

AO, and P @ reſpectiyely, and let B C, produced, meet AH in D. 

It will appear, from what has been ſaid above, that AD: : PR:: 

DC: RA therefare PR. being = 22728 = 246. = TAE and 
RAS P92 = + AE (by conſtruction), we have AD: AE : : DC : | 
+ AE, and therefore 4D* = AZ DC. 

Now, the triangles ADC, AE H, being equiangular (becauſe ADC 

= DAN = AREA, and DAC common to both) we likewiſe have 4D : 

DC:: AE: EH, and conſequently AEx DC = AD x EH= AD (per 

above); z; whence EH AD. Therefore, as the triangles 4 DB — 
EL are equiangular, they are equal in all reſpects; and 5 HI AB': 

= whence follows this eafy conſtruction. 

= Having deſcribed the circle AEF, as above directed, and drawn MG en 
perpendicular to AE, take C equal to AB, and 4hro* u, parallel to 

AE, draw Hh, cutting the circle in # and >, join A, H, and A, b; 

then either of the directions AH or Ab, will anſwer the conditions of the 
problem. From this conſtruction we have the following calculation, ; viz 

As AB 1s to BC, fois AG t-to 06; which added TY or ſubtracted 
from, Gn (AB) gives On: then, it will be, as AG : : the co:ſine 
of 04G : co-fine of HOn (= HAb) the difference of 2 two required 
elevations; whence the elevations themſelves are known. Q. E. I. 

Hence, if the elevation of the piece, with the diſtance and the eight . 
(or depreſſion) of the Object be given, the greateſt horizontal ampli- 
tude may be found: for it will be AB - BC": 2 dies: wu band 
whence CAD is alſo known. 

Then, S. CAD : S ACD (AH): AD (HE) : AE. 

And, S. ADC: radius: : AB : AD. 


T herefore, 


* or depeedion of the Fig. 47, 48. 
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Corel. S._ 


Carol. 3. 


Fig. 50, 51. 


Corol. 4. 


Corol. 5. 


Corol. 6. 


Fig. pc. 


derived. For, S. AHE-(ACD) : S: EA 


AC; from which AC is known. 


AB; the greateſt diſtance AB, at which the ball can poflibly hit the 


The Motion of Projedtiles near > 2h Earth's PIPE 0 a 
Fherefbre, by compounding theſe proportions, ” we Have SD 


* ADC : radius x S. AC D;: Ag: ARE; which is equal to wier 174 


required amplitude, by con ſtructio nn 201 ane 

Moreover, if the elevation, and the greateſt horizontal "amplitude be 

given, the amplitude of the projection on any AA deſcending 
plane AE, whoſe inelination F AE is alſo We may from hence 1 

(CAD). e. A (2/ÞP9) 

EH (AD) and S. ACD: 8. inc AD: 40 whence, by com- 

pounding the two proportions, Sq”. S. Ac b. 8. CAD'x8. NE ; 0 


Since it appears, that the triangles ADB and EH are . and 
alike in all reſpects, and therefore, the horizontal diſtance AB, un. 
verſally, equal to the perpendicular HI, it is manifeſt, that, When Hl 
is the greateſt poſſible, AB will alſo be the greateſt poſſible; in which 
circumſtance AC (if the angle FAE be given) will likewiſe be the 
greateſt poſſible: and this, it is evident, muſt be, when H coincides 
with N, or when the angles HEA and YH AE are equal, Fig. 50, 51, 
at which time the point D coincides with H; becauſe: AD and ZH; are 
always equal to each other. Therefore, ſince, - in this caſe, , H4} 
(HEA) is = NAH, it follows, that the amplitude, on any- inclined 
plane AE, will be the greateſt poſſible, when the line of Airection Al 
biſects the angle made by the plane and zenith. + , 

Hence the greateſt amplitude on any inclined irs may alſo be 
known; for the right-angled triangles AOG and HOB, having 40 
HO and the angle O common, are. equal in all reſpects; and therefore, 
as tang. of A (BAH the angle ot elevation): tang. of CHG (CA 
the plane's inclination) :: AG : GC; whence AC = AG + + GC 1s al 
known. 

Hence, alſo, if the greateſt amplitude on an inclin'd plane be gives, 
the greateſt horizontal amplitude may be determined: for, radius : “. 
BAC :: AC: BC=CG = the difference of the given, and the fe. 
quired, amplitudes. 

But if, inſtead of the plane 8 inclination, the perpendicular height, 
or depreſſion, of the object be given; then, AC (AG +: BC) being to 
BC, as radius to the fine of B AC, and radius: co- tang. BAC: BU: 


object, will from hence be given : Which diſtance (becauſe AC —=AC 
+ BC, and AB: = = AC + + CB x AC — - BC) will alſo be expreſſed by 


/ "AG x AG + 2 BC. Hence the greateſt horizontal amplitude of 4 
ball, projected from a given height above, the plane of the horizon i 
known: for ST, Fig. 51. may here be ſuppoſed to repreſent, the pr 
of the horizon, and SA the given height ; „ and, then, 80 Levy equal 


to AB, is given from above = =v/ AT. X 4G ID 2 BG. 


F But, 
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Ohr- vation on the Height te tbbieh Nerger cru. 201 
But, if the horizontal diſtance AB be given, and it be re uired to Corel, 7. 

find the greateſt height the ball can poſſibly reach in the perpendieu- 

lar BCD; we ſhall Have HG (AB): A: radius : tang. of the ele- 

vation (BAH or AHG); and radius: "tang. BAC (2 BAH go:: 

AB : BC; which therefore is known. But (becauſe 40 + BC = AG, 


? 


1 4s pun Irene 2113-0 JO 
and 4 f CB x AC — CB = AF"), Me ſame will 
ET (Ev. + ET SOOT Rap 
hibited b | 
; > 246 vg 15 T0 2 TW"; 1 _ 4 l 
Laſtly, let the height, or depreſſion; of the object be given, toge- Cor. 8. 
ther with it's diſtance 4B, to determine the direction, and the leaſt 
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impetus poſſible, to hit the object: then AB © BC r: radius: tang. 
BAC; whence the elevation B AH is known; and as radius: tang. 
AHG(BAH) :: MG (AB): AG; whence the impetus is allo known. 

VI. 1. The uſe of rockets is, or may be, ſo conſiderable in determin- 0%/ervations 
ing the poſition of diſtant places to each other, and in giving ſignals 0 58 
for naval or military purpoles, that T:thought it worth while to exa- %% 0G 


5 1 1 7 oer nd; 
mine what height they uſally riſe to, the better to determine the extent ½% Benj Ax 


of the country, thro' which they can be ſeen. I therefore; at the exhi- bins, F. R. . 


bition of the late fire-works, defir*d a friend of mine, Who I Knew intended No. 402. p. 
to be only a diſtant ſpectator, to obſerve the angle of elevation to which 5 . in. . 
the greateſt part of them roſe, and likewiſe the angle made By ny rocket Read 3 ä 


or rockets, which ſhould: rife the higheſt of all. 1749. 4 
My friend was provided with an inſtrument, whoſe radius was 38 

inches; and, to avoid all uncertainty in it's motion, it was fixed in an in- | 

variable poſition ;- and it's field, which took in ten degrees of altitude wid. 


was divided by horizontal threads. The ſtation my friend choſe was 
on the top of Dr NMiſbett's houſe in Kingſtreet near Cheap/ide, where he had 
a fair view of the upper part of the building erected in the Green Park. 
There he obſerved that the ſingle rockets which roſe the moſt erect, were 
uſually elevated at their greateſt height about 62.4. above his level; and 
that amongſt theſe there were 3 which roſe to 70 4; and that in the laſt 
great flight of rockets, ſaid to be of 6000, the creſt of the arch, formed 
by their general figure, was elevated about 80 3, From the care and 
dexterity of my friend, and the nature of the inſtrument. I doubt not 
but theſe obſervations are true within a few mi nuts 
The diſtance of this ſtation from the building in the Green Park is 
4000 yards, according to the laſt great map of London: and hence deo e 
pears, that the cuſtomary height, to which the ſingle, or honorary rock. et 
ets, as they are ſtyled, aſcended, was near 440 yards: that three of theſe 1 22 
roſe 526 yards; and that the greateſt height of any of thoſe” fired in the © 


grand girandole was about 615. yards: all reckon'd above the level of 


the place of obſervation, which I eſteem to be near 25 yards higher than 
the Green. Park, and little leſs than 14 yards below the cheſts whence the 
great flight of rockets was diſcharged. + Aral % enbrodg h no 
VOL. X. Part i. 5 * 
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Obſerwations an the Height to which Rackets aſcond,"&c.. 


70 pee 
| It ſeemg then there are rockets which: riſe 60 yards from the place 


hence my are diſcharged: and this being more than 'a third part 'of x 
mile, it follows, that if their light: be ſufficiently ſtrong, and Air be 


not hazy, they may be ſeen in a level country at above g miles di. 
. IL Ut nan 219% GK 21 101980) ENOW 5 ET 
The obſervatians on the ſingle rackets are ſufficiently conſonant to ſome 
experiments T made myſelf about a fortnight ſince : for then I found tha 
ſeveral ſingle pound rockets went to various heights IR + and 500 
yards, the altitude of the higheſt being extremly near this laſt number, 
and the time of their aſcent uſually ſhort of), ole 

But though from all theſe trials it ſhould ſeem as if good rockets of al 
ſizes had their heights limited between 400 and 600 yards; yet I am 

diſpoſed to believe, that they: may be made to reach much greater d. 
ſtances, This I in ſome degree collect from the nature of their compo. 
ſition, and the uſual imperfect manner of forming them. 

Nor is this merely matter of ſpeculation; for t lately ſa a dozen of 
of four pound rockets fired; the greateſt part of which took up near 
in their aſcent, and were totally obſcured in a cloud near ꝙ or 10% of the 

time; ſo that the moment of their burſting was only obſervable by: 
ſudden glimmering through the clouds: and as theſe rockets, during the 
time they were viſible, were far from moving with a languid motion, 
cannot but conceive, that the extraordinary time of their aſcent muſt have 
been attended by a very unuſual riſe. 07 fl 0 20 Tra 
An account . 2. Mr Robins not having been able to obtain any certain account to 
Ve, Fefe, what diſtance any of the rockets mentioned in the preceding paper wer 
533 actually ſeen, reſolved to order ſome rockets to be fired at an appointed 
bins, E; F. time, and to deſire ſome of his friends to look out for them at ſeveral 
R. S. Mr very diſtant places. 462 
Samuel Da The places fix d upon for this purpoſe, were Godmanſbam in Nen, 
uber: reg about 30 Miles diſtant from London; Beacon-Hill on Tiptery- Heaib in 
Gentlemen, in Eller, at about 40 miles; and-Barkway, on the borders of Hergfordſpir, 


® Y 


Gentlemen, in 


order to diſco- about 38 miles from London. 
wer the height Mr Robins | accordingly order'd ſome rockets to be made by a perlon 
8 aul rs many years employ.d in the Royal Laboratory at Wookwich; to which ſome 
x by gentlemen, who had been inform'd of his intentions, added ſome others 
cend, and to Of their own making. Sept. 27, 1749. at 8 in the evening, was the time 
what difance appointed for the firing of them; but, thro the negligence of the eng: 
heir Light neer, they were not let off till above.+ an hour after: the time agreed 
ray Fug upon. There were in all a dozen rockets fired from London Field a 
Ellicott, F. E. Hackney ; and the heights were meaſur'd by Mr Canton, Mr Robins be 
S. Ne. 496. Ing prelent, at the diſtance of about 1200 yards. from the poſt from 
p. 578. Nov. whence the rockets were fir d. The greateſt part of them did not ri 
55 i 05 to above 400 yards; one to about 300, and one to 600 yards nearly. 
5 N Buy a letter I receiv'd the next day from the Rev. Dr Maſon, of T1 
. %%% Cambridge, who had undertaken to look out for them from Bartum 
| on the borders of Hertfordſhire, I was informed, that, having waited 
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Obſervations un the" Bight u which Robhety fen, Kc. 
upon a hill near the town with NS ge Gf hrs friends till Bont Haff an hour 
paſt the time appointed, without perceiving any fockets, s they were 
returning to the town, ſome of the company ſeeing throꝰ the trees what 
they took to be a rocket, they imimechately Haſten'd back dut of the cloſes 
into the open fields, and plainly ſay 4 file; turn and fpread: he judged 
they roſe about 10 ahove the horizenf and that their lights were ſtrong 
enough to have been ſeen much fart ler. Y "Y dp & Is PX 20 oy x 
From £ſex I was inform d, that the perſons on ter. Trath fav 8 or 
9 rockets very diſtinctly, at about an hett paſt 8; and Hkewiſe great- 
Ira. the eaſtward of theſe 5 or 6 fore. The gentlemen from 'Godmar- 
/bom-in Kent having waited till above Half an hour paſt 9, without being 
able to diſcern any rockets they fifd half ' x dozen; which, from the 
bearings of the plates were moſt probably thoſe {etch to the” eaſtward by 
the perſons upon Tiproy-Heath y and if the ſituations; as laid down in the 
common maps, are to be depended upon, at about 32 miles diftance. _ 
The engineer being of opinion that he chuld make Tome rockets, of 
the ſame ſize as the former, that held riſe much Higher, Mr Robins 
order'd him to make half a dozen. Theſe laſt were fired OGH. 12. 
following, from the ſame place, and in general they" toſe nearly to the 
ſame heights with the foregoing z excepting one, which was obſerved to 
riſe 690 yards. The evening prov'd very hazy, which render'd it im- 
poſſible for them to be ſeen to any cenfiderable diſtaſ s. 
It being obſerv'd in theſe trials, that the largeſt of tlie rockets, which 
were about 2 inches and/a half in diameter, rofe the higheſt, Mr Robins 
intended to have made ſome more experiments, itt order to à fatther dif- 
covery hat fiz'd rockets would riſe higheſt: but His 5 With 
the Eaſt- India company preventing him; Mr Samuel Da Cofta, late of 
De vonſbire- Square, a gentieman of an extraordinary genius in Mechanicks, 
and indefatigable in the application; Mr Banłs, a gentfeman ho had 


bor many years practis d making rockets,” and rwo ther pxtſons, under- 


Mr Da Caſta prevented it. nah ; 
| I ſhall therefore'beg leave to give Tone account bf the ſucceſs which 
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lation will not prove unac 
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A Marhine to bm Fire iy the fl Hf Water; G 4 
ferent, ſizes; from 1 · to 4. inches diameter 3 the moſt «remarkable ofa, 1 
ſize, were A follows, ane of 1 inch roſe to 74g yards d one of 2 to 639 
one of 2 , to 880.3, another of the ſame ſize, which roſe; to 10% e 
of 3 to 12543 one of 35 to 1109 and one of 4 inches; which; After hay. | 
ing riſen to near 00 yards, turned, and fell very near the ground befbeſt 
went out. Theſe were all wade by Mr Da Ceſia. Beſides theſe, cher 
was one of the rockets of 2 ; inches in diameter, hich roſe to 784 yards, 

and another made by Mr Bants of the ſame ſize to 833 


oy 


* ' 4 
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As the making of large rockets is not only very expenſive, but like. 
wiſe more uncertain than thoſe of a leſſer ſize; ſo from the laſt experi. 
ments 1t is evident, that fockets from 2 + to 3 inches diameter, ars ſuf. 
ficient to anſwer all the purpoſes they are intended for; and I doubt not 
may be made to riſe to an height, and to afford a light capable of bein 
ſeen to conſiderably greater diſtances than thoſe before- mention d. 
Before I conclude this account, it may not be improper to take notice; 
that, tho” the heights of the rockets. are ſet down to a ſingle yard, it is 
not pretended the method made ule of (tho? ſufficient for all the purpoſe; 
of theſe experiments) is capable of determining the heights to ſo great an 
exactneſs: for as they were mealſur'd by only one obſerver, it. is evident 
that, if any of the rockets deviated from the perpendicular, ſo as either 
to incline towards the place of, obſervation, or to detline from it, the 
height would be given either greater or leſs than the truth; but as the 
the baſe upon which they were meaſur'd was 1190 yards, the greateſt 
error that can ariſe on this account will be but very inconſiderable. If 
we ſhould ſuppoſe there might be an error of 30 or even 530 yards, which 
is very highly improbable, it mult then be allowed, that ſeveral of theſe 
rockets roſe to 1000 yards, one to 1100, and another to 1200 yards, 
or double to any of thoſe fired in the Green Parl. ee 
I have been informed that the relation of this affair has appeared fo 
very extrodinary to ſome gentlemen converſant in ſuch matters, that they 
have,meotion'd it as their opinion, that there muſt certainly have been ſome 
miſtake, either in placing the inſtrument, taking the heights, or other- 
wiſe. In anſwer to which I would obſerve, that, in all the experiments 
mentioned in this paper, the heights were all taken by the ſame perſon, 
vix. Mr 7obn,Canton,. and that the laſt trial was made in the preſence of 
ſeveral very worthy members of this Society. That the inſtrument, being 
firſt fixed to a proper angle was not alter d during the whole time 0! 
trial; and therefore, if there had been any miſtake in fixing it, that mi- 
ſtake would have varied the height of all the rockets as much as thoſe of 
Mr Da Coſta's; but it was thoſe of Mr Da Cofta's only, and that at; 
different trials, which. roſe to ſuch extraordinary heights; and therefor: | 
Ichink we have ſufficient reaſon to conclude that their meaſures were cer. 
tainly taken very near the truln. 1 962 5 £8 511265 059%” 
Fig. 52. VII. ABCD. is a pit dug in the ground, whoſe ſurface is higher at D 
Deſeriptien of than on the other ſide at A. The bottom BC is ſtrongly ramm'd with 
4 Machine to clay, upon which are laid thin ſawen dels. d 2 doen 8 9. * 5 
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8 WA, | Machine ts blow Fire by the fall of Water, Se. I 205 
In this pit is fixed a tub G HK without a bottom, having a hole 7 at 5/ow fire 4 


the lower part of the ſide, and all round the tub is ramm'd with clay, Leg 4 
except at the hole J. | 7 N + 4th 2 James _ 


In the middle of the upper end of the tub is fixed a pipe P.2RS; at ling, F. R. 8. 
the higher end of which are four holes pointing downwards, whereof N“. 475. p. 
two are repreſented by & and R, 3 rods tas of {31 f. Jan. Ne. 

SRT Us a funnel fixed on the top of the pipe, with a throat X Z nar- 11 oy 
rower than the bore of the pipe. In the upper end of the tub towards ,,,... 
one ſide is fixed a crooked pipe at L M. tapering to the end at N. It is 
made of wood ſo far as O, but from O to N of iron, the fire being ſup- 
poſed at N. E is the ſurface of a plain ſtone, raiſed up in the middle 
of the tub, directly under the pipe PRS. 


The running water, being let in at the top of the funnel, falls thro? 
the pipe upon EF the ſtone in the tub; it runs out at the hole I, but 


* 0 


*. 


cannot get off till it riſes as high as 4. hy 

This raiſes it in the tub almoſt up to the ſurface of the ſtone, and it 
muſt. not riſe. higher... © eff | | 8 
So much water muſt run in at the top of the funnel, as will keep it 
always full, or nearly 8 5 | | 
This height of. water ſqueezes it into the pipe with a great velocity; 
but, fince it paſſes thro* the throat of the funnel, which is of a ſmaller 
bore than. the pipe, room is left all round the vein of water for the air 
to enter at the air-holes. BC | * 

It no ſooner enters but it mixes with the water, on the account of the 

rapidity of the motion; and both together make a white froth, and intirely 
fill the bore of the pipe. When this froth falls on the ſtone in the tub, 
it is daſhed into ſmall particles, which diſengages the air from the water. 
The air cannot get out at P ©, the end of the pipe, becauſe it is fill'd 
with the froth, which falls with a great force; neither can it get out at 
the hole IJ, becauſe the ſurface of the water is kept ſo high above it; 
and. for that reaſon it ruſhes out at V; and if the hole & be ſtopped,, 
I air will foon force all: the water. in the tub out at J, and then fol- 
OW It. IT 4 of ono 0 n rut 3d He) 
The moſt convenient way of regulating the blaſt, is to bore a ſmall 
hole in the Blaſt-pipe ; and, by he help of a pin in it, to let out what 
air there may be more than is, wanted. I oo, oo, 

The dimenſions of ſuch an engine ſufficiently big to ſmelt harder ore 
than any in lead- hills, are fer down'#t the Boftem. 
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ems lect all the experiments of this fort I could meet with in the courſe of wy 


55 Corporis in plumbo'ſt tantundem pendere par et. Lucret. {2:84 
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Diameter of che throat of the funnel - | - 0 
Dan of the bore of che pi p[ppre I Y 5: 
J Diameter of the blaſt-hole dt een 23 1 OED 
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Ho” . Ions likewiſe of admirable uſe to convey freſh air into ths 
| works ; which ſaves the double drifts and ſhafts, and cutting comtunt- 
cations between them. Ng een wen 

A ſmall one will do very well for « Blick mhm. 

| Tables of Spe- VIII. The manifold applications which may be made, for the purpoſes 
_ cific Gravi-: of Natural Philoſophy, of the relations wiel bodies bear to each other, 
des, extraXed by their teſpective ſpecific grayities, engaged me ſome cars fihce to h. 


1 


hors, with SY = þ um WILLY, 135 | 
ome of la ſtudies, and alſo to make feveral new ones of ty own with i de. 
ions upon the ſigg. N ccc 
Prod my collection began to be ſomewhat. conſiderable, T diſpoſed. 
| Folkes, Eh; the feveral bodies in tables according to their ſpecies, which I found tobe 
p. R. S. % the moft convenient method, as my tables were by this means capable af 
Rich. Davis, receiving additions in any part, without deſtroying the form of the whole? 
M. P. N'. and as they were thereby eaſy and reid to be confulted, and ef 
fans 143. diſpoſed for rhe farming of immediate compariſons bet wren the pff 
18. 1747. Bat having now ng farther opportunities of enlarging my collectiog, 
hereby beg leave to recommend the proſecution of my deſign to othets, 

a ſubject well deſerving the attention of ſome of the members of. the 

Royal Society, to whom I therefore preſent theſe my tables: wiſhing they 

may prove of ſome uſe Ag ſervice to the inquiſitive and philoſophial 


part of the world. As T perſuade myſelf they really wil}, when 72 
ſhall be further rectified by the omiſſion of the erroneous or uncertaii 
periments; when they ſhall be enlarged by che addition of fick others, as 


* x 


may ſtiff be found in good authors, or which! yet remain unpubliſhed'y 
the cloſets of the Curious: and eſpecially if ſortietheh gentlemen, as have 
{kill, leiſure, and opportunities, ſhall pleaſe to ſupply their remaining der 
fects, by the communication of their own obfervations, made upon thofe 
bodies, whoſe ſpecific gravities have not as yet been carefully recorded. 
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e cur alias aliis præſtare videmu. 
Ponderè res rebus, nibhilo majore ſguasss 
Nam, fi tantundem eſt in lanes glomere, quantum... ..- 


4 
s 6 
WT 
J > . 33 > * 


IL 
& oO : 

4 * 
10. 12720 


1 
- 
- 


; . 
_—_ * 
| 1 * 
” & © we pgs © ** * has . . n — 2 1 
— ' = 
7 — * 9 . 
, . 1 — 6 
. „ 
4 — 
"if £ - . — , # «7 =” 4 


* . 10 
a „ at £ þ 


TY TT Ce ot. ou 1 


r 
2 — 7 > * Wy N 


* 
* 4 \ , 9 * 
K* 
5 * * i l N | 8 4 % Of 
— 9 _ Wy 4 * * * . * j Ln 4 Wet: 
” . \ 6 3 x 2 
n b 93 AA x * 4 . * 
* 
8 
wg | WO te ra 3 4 * N 16 — | 
b - 
2 . 0 - ; . 0 
* e a : | 
. 5 . | 
; g | 2 | | 
4 4 
* 


* 

* 

: 

| ? 

* : 

0 

F . £ 

F * 5 
1 . 0 i 

4 

? . 

4 — 

; 


* 
3 . 
- „ 1 A 


» a ©® 
a® 
_»- Pay 
"% — 
* 
* 
* 
4 
* 
. 


A. 
* 
** 
* 
*% 
e 


4 c 1 1 9 
* * "ny Eu * * y 7 * 
R OO RN r . 
* NN * 2 W { 4 # 


= = - Wk Sudir Guile | © ww" 
The Antients have left but few particulars concerning the different ſpe- {ore ac- 


cific gravities of bodies, tho' it is plain they were in the | fufficient- t of the 

ly — with them. It was by the knowledge of the various 8 

the famous fraud committed in Hiero's crown, as Vitruvius has at large ments, the fol- 

related in his ArchiteFure, 1. ix. c. 13. and it is from the ſame great Hi tables 
iloſopher, that we have derived the demonſtration of thoſe hydroſtati- - oof gud "oof 

cal rules, by which the proportions are beſt to be known, of the ſeveral e er, 

weights or denſities of different bodies, having the fame bulk or 1 upon the erpe- 

tude : as may be ſeen in his tract De infdentibus bumido, loſt in the Greek riments them- 

original, but retrieved in great meaſure, as it is ſaid, from an Arabic iv, * 

tranſlation. It was publiſhed in Latin, with a Commentary by Federicus wh ah rea 

Commandinus at Bonania 1965, 4, and the ſubſtance of it by Dr Barrow jear ts have 

in his Archimedes, printed likewiſe in 4 at London 1675. © been made. 

 - Pliny, in the xviii. book of his Natural Hiſtory, has ſer down the pro- 

portional weights of ſome ſorts of grain, among which he ſays that barley 

is the lighteſt. Leviſſimum ex bis hordeum, raro excedit, [in fingulos ni- 

mirum. modios] xv libras, et fuba xxii. Pounderofius far magiſque etiamnum 

iriticum. And a little further on, ex his generibus | frument: ſcilicet] que 

Romam invebuntur, leviſſimun eſt Gallicum, atque e Cherſoneſo adveftum : 

quippe non excedunt in madium vicenas libras, ſi quis granum ipſum ponderet. 

Aajreit Sardum felibras, Alexandrinum et trientes: hoc et Siculi pondus. Bæo- 

ticum totam Iibram addit + Africum et dodrantes. In Tranſpadaud Italia 

ſcio witenas quinas libras farris modios  pendere': circa Clufium et ſenas. 

And: the fame author in his xxxiii. book, ſpeaking of quickſilver, ob- 

ſerves that it is the heavieſt ofall ſubſtances, gold only excepted. Omnia ei 

innatant, preter aurum: id unum ad ſe trahit. Which Vitruvius had alfo 

taken notice of, and had mentioned beſides the weight of a known mea- 

ſure of it, that of four Roman ſeutarii. Ex autem ¶ guttæ nempe argenti 

vivi que inter ſe congruunt et una confunduntur] cum ſint quatuor ſexthrio- is 

rum menſure, cum expenduntur, inveniuntur eſſe pondo centum. Cum in N 

aliguo vaſe eſt confuſum, fi ſupra id lapidis centenarii pondus imponitur, na- © 

tat in ſummo': neque eum liguorem poteſt onere ſuo premere, nee elidere; nec 

diſſipare: centenario ſublato, i ibi auri ſerupulum imponatur, non natabit, 

fed ad imum. per ſe deprimetur. Ita non amplitudine ponderis, ſed genere 

3 rerum gravitatem eſſe, non eſt negandum. Archit. 1. vii. 
Again, 2; Rhemnius Fannius Palemon, in his fragment De ponderi- 

bus et menſuris, has given us an-obſervation,, of the proportional gravities 

of water, oth: ad honeys: ee ee or WHT rin bY PF : 
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Seu pures pendas latices, ſeu dona Lei, ar. 
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A Tables of Speciſie Gravities. = 
hat is ta ſay, that the,/extarius of either water or wine weighed" a0 Gun. 
ces, the ſame meaſute of oil 18, and of honey 30 Their ſpecific 
weights were therefore in proportion as 1.0, o. 9 and 1. 


able to what Villalpandus determined about the beginning af the — 
tſtttury: yet was this author himſolf ſenſible, that theſe ert not to be look! 


pon as very, nice EX per iments. K. oF x BIS SINLE) . ein 13 etal 

| VCC GE. PHE SY 5 He UGG 

0 1 18 Is $19 7Sk Hec tamen aſſenſu facili ſunt credita nobis. 0 nw ee e 

| . erden Namgque nec errantes undis labentibus men, ind enn Yiow 

Wà«⸗Ver mer/t puteis latices, aut fonte'perennt i:: 

Manantes, par pondus habent: non denique v ina | 
Qu campi aut colles nuperve aut ante lers, 1 onen 


Quad tibi mechanica promptum eſt depromere Muſa. 
* * X23 fem” 7 N 5 Nr W 


3 After which he proceeds to deſcribe a good pretty inſtrument for the 
= ready finding of the different ſpecific gravities of . fluids; / and ſhews how 
$ _ thoſe of ſolids alſo may be hydroftatically diſcovered. And ſo much ſhall 
ſuffice for what I had to mention from the Antients relating to this ſubject: 
I now come to thoſe who have written within theſe laſt hundred and fit. © 
ty years. CCC 
1 gb hte) Bacon, Lord Verulam, &c. in his Hiſt. deni et rari, printed in 
| vol. ii of his works in folio, Lond. 1741. p. 69. has given a table, which 
he calls, Tabula coitionis et expanſianis materiæ per ſpatia in tangibilibus 
(que ſcilicet dotantur pondere,) cum ſupputattone rationum in corporibus do. 
verſis. This tract does not appear to have been publiſhed till after his 
death, which happened in the year 1626, but was probably written 
ſeveral years before; and the experiments were even as he tells us made 
long before that. Hanc tabulam muitis abhinc annis confeci, atque ut me. 
mini, bona uſus diligentia. I therefore apprehend it to be the oldeſt table 
of ſpecific gravities now extant. The experiments therein mentioned were 
not made hydroſtatically, but with a cube of an ounce weight of pure 
gold, as he ſays, to which he cauſed cubes of other materials to be made 
equal in ſize: as he did alſo two hollow ones of ſilver, and of equal 
SIE weights, the one to be weighed empty, and the other filled with ſuch li- 
- | quid as he wanted to examine. He was himſelf ſenſible that his experi- 
ments of this ſort were, notwithſtanding. his care, very defectve, paſt 
proculdubio tabula multo exactior componi, videlicet tum ox pluribus, tum 
ex ampliore menſura : id quod ad exaftas rationes plurimum facit, etiommno 
Varanda eft, cum res fit ex fundamentalibus. From among theſe, notwitk- 
ſtanding their imperfection, as they appear to have been ſome of the firſt 
experiments of the ſort regularly digeſted, and as they were beſides made 
by fo great a man, I have extracted the ſpecific: gravities of the fixed 
metals, which I have inſerted as examples in the following tables: after 
reducing them to the common form, upon the ſuppoſition that pure gold 
was, according to Ghetaldus, juſt 19 times as heavy as water. And this 


| I have rather choſen to do, than to make uſe of his Lordſhip's own _ 
„ | 5 


£4 
* 
ond” 4 


5 Specific Graviics, 


very exaſtt, and which: beſides would not have brought out the ſpeci 


W This table contains in all 78 mieten batch 
There are alſo in the third volume of the fame edition of his works, p. 


water: Theſe are truly hydroftatical' but very im perfect by have nor 
therefore inſerted any of them in the following collection. 

Marinus Gbetaldus, 2 nobleman of Naguſa, publiſhed-i in quarts at 
Rota in 160 3, his treatiſe entitled, Promotus Archimedes,” ſeu de variis cor- 


orum generibus gravitate et magnitudine compar 
: compariſon — the ſpecific gravities of water and eleven other diffe- 
rent ſubſtances, from his on hydroſtatical experiments made with care 
and exactneſs. Theſe I have inſerted: expreſſing the numbers as they 
ſtand in his on book, but I have afterwards alſo for uniformity reduced 
them to the decimal form. have beſides at the end tranſcribed at large the 
two tables of this author, in which every one of the 12 ſorts of bodies he 
treats about is N e with: all the others, both in weight 
and magnitude. * EH {ti Sts 3 Bf boisginum 
F. Joh. Baptiſta V. alpandus, A Jeſuit of Sab in Spain, in his  Ap- 
paratus. Urbis et Templi Hieroſolymitani, printed in falis at Rome in 1604, 
exhibited a table of the proportional weights of the . metals and fome 
other ſubſtances, from his own experiments, made with great care as he 
tells us, hy the means of 6 equal ſolid cubes of the fixed metals, and a hol- 
low cubical veſſel 8 times as large, for the comparing mercury, honey, 


name in the following tables, were alſo again publiſhed afterwards by Job. 
Henr. Alſſtedius in his Eucyclopædia univerſa, printed in 2 vols. in Folio, at 
Herborn 1630, and by Hen. 7 an Kitten; in his Mathematical Recreations, 


pandus's book, which is only the third volume of a work begun to be 
publiſhed ſeveral years before, was itſelf printed ſo ſoon after Ghetaldus's, 
that it is probable he Either never n 2 eee at leaſt * after 
his on experiments were madlmee . 


on of the:ſpecific weights of the ſeveral. fixed metals, quoted Ghetaldus, 


his Circles of Proportion,. firſt publiſhed in q*?: 163 3, with this only diffe- 
rence, as to the form, that he changed Ghetallus 's unit into 2 10, whereby he 
expreſſed all his relations in Whole numbers. It is like wiſe probable that D. 


Compas de Proportion, printed at Paris in ug 1, 8. although he has not 
given them all with exactneſs,” 25 the ſake as it ſeems of uſing g Hodpler 
gar fractions. 8 b tor g Oer al wens 18 bai Te n 


nba hw, ad mon nit TLWIETT INE ber n 181 v 1 is weng 


of water given in the table, which in the manner a it could not ds 
graviry-ofpure gold more than 18 times as much; and that of che other | 


From Certain experiments made by the: Lord Bacon about weight in air and 


atis, wherein he has given 


water, and oil with the ſame. His numbers, which are inſerted under his 


from whence they have been often tranſeribed into other books. Villal- 


Mr Edm. Gunter, in his Deſcription and Uſe of the Seater, printed alder 
his death by Mr. Sam. Foſter, in 1626, having occaſion to make menti - 


and made uſe of his proportions, and ſo did alſo Mr Will. Oughtred, in 


Henrion took from the ſame place the numbers he applied in his Uſage du 


vol. X. Part 1 i. | = WY Tug F. Marinus 


209 


210 


— primed at Furis in 164, 4, has given from the oblervarion; 


m 
ted under. his 


veral tables relating to the price of 


Tables if Specific Gade. by 
F. Marinas Mr, aFremnt Minim,--inhis! Go ct. 


of his accurate friend Petrus'Petitusy' a table of the-ſptcific: gravities of the 
metals and forme other bodies, making gald ro water 5 and thi reſt 

Theſe I have reduced to the common ä —— iner 
—— follorinig tables. WN afterward, 
made uſe of by Fo Hranris Millitt\de Chalet, Jeſuit, in his C Marke- 
maticus, Monſieur: Oxanam, Profeſſor Holfems, and ſevrral others 5 
have not ſeen Peritic's own: boo, but it was: entitled L Magr om is ſnq- 


en de pratiquer\ par ume Regle toutes:Tes Operations du Compas ul. Props. 


io aufnentius des Tublerue la et Grandeur des Mietuux; &c. 
had a privilege dated in 162 h. thoꝰ it is ſaid not to have been printed till 
ſome years after. The fame Father Aer cms has alfo-raken notivt, in his 
general preface, of a table of 20 ſperific gravitits ſome time before pub- 
liſhed by M. Aleuume, which he there ſets don, but which he alſo ob- 
ſeves to be very incorrect. I have: not therefore inſerted . of Gan i 


this collection MO Nu νν Haien nt tous 


Mr Smethwick; one of dhe earlieſt . of tlie Royal Georg 
Wer phone” to the ſame in July 1670, the weights of a cubic inch of - 
ral different ſubſtances; ſaid to have been formerly taken dy Mr \Reynald; 
in the Toter of London. This gentleman was the * who ſe⸗ 
gold and ſilver, which wrre publiſhed 
in a book entitled The Secrets of the Qoldfmith's Ant, at Londas u mg. 
Theſe weights are expreſſed in decimals uf an  fverdnpets Pound, ar 
carried to 8 places of figures, and ſeem to have been tar and arcu- 
rately collected. I have therefore in the following tables reduced them 
to the common form, in order to give them their proper authority wich 
the reſt. I am ignorant whether theſe weights were ever befort᷑ printed 
or not, neither can I give any account, after what Particular manner the 
experiments were made, from which they were taken. They were com- 
municated to me from the regiſter-books of the Royal Society; and I-ſhall 
only obſerve, that the abſolute weight here. of a: cubic? inch of 
common water, does not differ more than à ſnmill fraction of a / pain, 
from the weight of the ſame after wards determined vr My Ward of 
aer 

The Philoſophical Society, meeting at Oxford, directed ſeveral exper 
ments to be made hydroſtatically by their members, concerning the 
ſpecific gravities of various bodies; which digeſted into à table, 
were by Dr Muſgrave communicated to the Royal Saciety, > March ar, 
1684. ſoon after which they were printed in the 169 — — 4 
Phileſ Tyan. "Theſe eas Ti. were, according to Dr 14 
made by Mr Cafwell and Mr #alker:; they neee and 
ed ſome of the moſt accurate that are ex tant... 

The honourable: Robert Boyle, at the end of Abit 3 
firſt publiſhed at London in 1690, 80. ſubjoined a table of the 


e * ſeveral bodies, accurately taken from * own * 
WN 4 8 


A 


Tobler sf Speclbe Gravities,”- 


HBeſicles , which; there-are alſu in che fame traſt, and in 
other parts of his works, ſeveral experiments of this excellent author 8. 
which he has given <ccafionally;" together with the! uſes refulting — 
them To ſuch of theſtꝭ in the following: collection, as were taken from 
the table juſt mentioned, I have' barely anriexed his name, but to ſuch of 
9 occurred, I have alſo added iche volume, page, and column, 
of the late folia edition ↄf his work stin 19744. where the ſame are to be 
found: it may 
farita. e th were ſevernl errors of the praſs. Such of them as 1 could 
diſcover by calculation, *Ibayecorreftedin the following pages. 

Fhate is à table 
ber of the Philo/, Tramſo Rm 169 f un this is evitlendy a ſupplement 
to that abovementioned of the 'P $aczaty (meeting at Orford: 
The experiments werf according tat —— rs : Co made hy the fame 
curious perſon Mr Jubn Caſtvell, aud ard there of theJame nn 
on \agtheptherzsr nn u bu, - to/nnmbes Slnow ine 

M. Homberg, of the N. Acud. f Sc. at Paris, read a memoir in 1699, 
wherein he took: notice af the expanſion of all ſubſtances by heat, and of 
contraction of the fame, hy cold: from whence it muſt follow, that the 
ſpecific gravities oſ tha ſame bodies would: conftantly be found leſs in 
the ſummer and greater in the winter. And this he ſhew'd from the ex- 
periments he had made upon ſeveral fluida, both in che ſummer and the 
winter ſeaſons, by:meansof an inſtrument he had cantriyed and called 
an Arumeter, being a: phial, to which he had adjuſted a long and 
ſlender ſtem, whereby he a to good exactneſs N when it 
was filled with: equal bulles ar quantities af the ſeveral fluids he propo- 
ſed to examine. Ther reſult of his trials with this inſtrument he digeſted 
into a ſhort table, Which was Printed in the Memoirs of the — for 
the fame year 1699. Thin table J. Caſpar Eiſenſcbmid afterwards republiſh- 
ed with ſeveral additions, in his tract De Ponderibus el Menſuris, printed 
at Straſburg in 1708, 8. ch it ta a more comvrnient form for 
his purpoſe, by reducing the different: fluids therein named: to the known 
bulk of a cubical Paris inch. So much of this table as I thought might 
be of ſervice, I have here ſubjeined ta the others in the dag collec+ 
tion, but I have alſa made an alteration in the form, the better to: fit it 
for [general uſe, by omitting the ahſolute weights of che ſrveral bodies 
in ſumtmer and winter, and placing inſtead of them, aſter the name of 
each body a decimal number, ex pigſung the proportion af its weight in 
by un to its eee eee eee, ane 

7 TY. At Jil 38 44591! WW YR t £55 9% 

Sir / Newton: Gin his Optic, printed: 3 in 4⁰ at Lendwrin 24s gave 
a table of thepecific:gravities) of ey eral diaphanous bodies. W rs 
riments mere — by him with a view cbiefty to optical enquiries, and 
to enable him to compare their denſities with he vera) .refractive 
ers :/we may eee be welle aſſured, that chey were made wm the great 
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-be-noted;:ithat.in the firſt edition of the Medirina hydro- 


publiſhed under thæ qumꝝ of F. C. in the 1990 num⸗ 
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| author with che moſt ſcrupulous tere and exAneſs. - The table conſiſta of 


Oxford Socitty and J. C. from the Pbiloſ. Tranſ. and that 


the year 1710, begin, in conjunction with Mr Vbiſton, who Þ 
newly left the Univerſiy, to give hydroſtatical lectures, Sc. in Ly 


 Tablerrf Spetific\Gtavitives. 
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FJobn Harris, D. P. in his Levicen Tec bnicum, firſt printed at London 


the Hon! Rab. 
Boyle from his Medicina ibyuroſtutitu, to which laſt he alſo added ſome 
experiments of his own, made as it ſeems with good accuracy. Theſe 
are here extracted, and placed under his name in the following tables 
Mr John Maurd of Cheſter, in his Young Mathematictan's "Guide, firſt 
printed, as I take ty in 1706, acquaints us, that he had himſelf for his 
own ſatisfaction, made ſeveral experiments upon the different ſpecific 
gravities of various bodies ; and that he was of opinion, that he had ob- 
tained the proportion of the weight that one body bears to another of the 
fame bulk and magnitude, as nicely as the nature of ſuch matter, as might 
be contracted or brought into a leſſer body (wiz. either by drying, ham- 
mering, or otherwiſe) would admit of. And he has accordingly given 
us in the ſaid book the weight of a cubic inch of 24 different ſubſtances, 
both in Troy and Averdupois ounces and decimal parts of an ounce; 
which he further aſſures us required more charge, care; and trouble, to 
find out nicely, than he was at firſt aware of. This table appears to have 
been well eſteemed, and to have had the ſanction of Mr Cotes's appro- 
bation, by his taking it, when reduced to the common form, into that 
collection which he drew up for his own hydroſtatical lecture. 
KNoger Cotes, M. A. and Plumian Prof. Aſtron. and Exp. Philo. at 
Cambridge, firſt giving about the year 170% a Courſe of Hydraſtaticul and 
Pneumatical Experiments, in conjunction with Mr Mhiſton in that Uni- 
verſity, drew up, for the uſe of that courſe, a very accurate table of ſpe- 
cific gravities, collecting from ſeveral places ſuch experiments as he took 
to be moſt exact, and the beſt to be depended upon. And as the judgment 
of ſo great a man cannot but give a general reputation to ſuch experi- 
ments as he had ſo ſelected, I have thought proper, in the following ta- 
bles, to diſtinguim all ſuch by the addition of the letter C, after the 
names of ſuch perſons from whom they firſt appear to have 


1904, 39 at large the ſeveral 3 of the 


taken, adding alſo the name of Cotes at length, to fuch others as: I have 


not met with elſewhere, and which I therefore take to have been tranſ- 
cnbed from the memoranda of his own experiments. This table of Mr 
Cotes's uſed firſt to be given in M. S. to thoſe who attended his lectures; 
but it was afterwards printed in a ſingle ſneet, relating to a Courſe of Ex. 
periments at Cambridge in 1720, and ſince in Mr Cotes t Hyuraſtatical and 
Pneumatical Lef#ures, when they were publiſhed at large in 8% by bis 
ſucceſſor Dr Smith, now the worthy maſter of Trinity College. In:thele 


printed lectures were inſerted: the gravities of human blood, its ſerum, 
&c. from Dr Furin, inſtead of thoſe that had before been made uſe of 


from Mr Boyle. 


| TW. £24] * SYED eine 
Mr Francis Haukftee, now Clerk to the Royal Society, did, _—_ 5 
kt 


or 
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Ad 8 Tables of Specific Gravities. 
far the purpoſe-of which he reprinted in a thin volume in 40, in 
are the ſchemes of his experiments, Mr Cotes's table of ſpecific 


me in the following tables, as are alſo ſome; other experiments, which 


again publiſhed by Dr Shaw, in his Abridg. of Mr Boyle's Pbiloſ. Warks, 


t Lond. 1 24 vol. ii. Do 2 2&65 $1 ĩðͤ 40 TER® 0 binn TO 
i John Hand M. D. at the end of his Pravef. Chem. printed at Lond. 


of ſo ies, entirely. taken from his own original experi- 


bodies, upon which. few. or no other experiments have been made: it is 


great pity that this truly learned and elegant writer was not more accu- 
rate in his tryals than he appears to have been. Many of his experiments 


having indeed been made in ſo lax and improper a manner, and ſo many 
errors having been committed in them, that one cannot with ſecurity de- 
pend upon theſe tables, tho“ containing otherwiſe facts one would ſo 
much deſire to be truly informed about. I have however here inſerted the 
leveral. particulars of his two laſt. tables, which immediately concern ſpe- 
cific gravities, after correcting ſuch errors in calculation as I could certain- 
ly come at: and I hope that I ſhall be excuſed, for this free cenſure upon 
part of the works of a gentleman, who has ſo well deſerved of the learned 
world, and acquired ſo juſt a reputation in. iiit .. 


James Jurin, M. D. and ſeveral years Secretary of the Royal Society, | 
gave, in No. 361 of the Phils. Tranſ. An. 1719, ſome original and 


very accurate experiments made by himſelf, upon the ſpecific-gravi 
of human blood, _— {ſeveral times * the ſix 3 Nis Thel 
were accom 
tranſlated by himſelf, into. Latin, and reprinted in his Diiſſert. Phyfico 
Aath. Lond. 1922418 Ys. ori Mn mad. bod 928 19326 Das 
This gentleman has alſo, in No. 369 of the ſame Tyanſ. obliged 


— 


us with ſome. very judieious and uſeful remarks, relating to the caufion 
to be uſed z amn the: ſpecific gravity of folids, by Weighting them. in 


water; for want. of attending to which, ſeveral ſorts. of bodies, ſueh as 
human calculi, the ſubſtance; of all woods, Cc. have 2 from 


their pores and ſmall, cavities filled up, with air, to be c 
No! than they really SE MV GIG 241533 It 56 W355 cil YEHT41050339 nem. 

John Woodward, M. D. and Profeſſor of Phylic- in Gg College, 
had, as he acquaints us in ſeveral Places of his works, made a great num- 


crably Jight- 


< 


Fn o 


ber of experiments upon the ſpecific weights, of mineral-and,;other; foil 
bodies, but which being, probably contained in thoſe of his papers which 


he ordered to be ſuppreſſed at his death, are thereby loſt to the 
World, to which they Rau Tall doula have been very, accepta- 


ble. All I have been able to pick up are a very few. mentioned in the 
c | ME Catalogue. 


which 
abl gravities 
abovementioned; -:T'g.-which he added, from tryals of his own, the 
weights of ſteel, ſoft, hard, and temper'd, Which are printed with his 


e has ſince accalionally, made, and communicated to me. Mr Cotes's 
table, with the abovemention' d additions of Mr Hautſbee, was afterwards 


in u a dan ſome new tables of the ſpecific gravitics both 


panied with a very curious Diſcourſe, which has ſince been 
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Catah N of the T ee bis Colletion }" publiſhed fete R ae 


exactneſi; to which he ſubſoined ſome obſervations 


Ague in French, at Leden 1539, 4% This table contains almelt all the - 


\ — 


Tale — 


ceaſe; in 89% ond. ry. © cntrnogxs fl 10 mamagats: 
Mr Gabrii Fabrenbuat, F. R. S. comimenigate, in og 2 
Philafe Tranſi a table gf 'the ppeciſe grauitie ef 20 feng 
from hydroſtatical experiments of his own, made with Prese gare 
e | 
which his trials were perfermed, together with'#de(&iption'ef the dt 
ſtruments in particular which he made ufo of te bxathnet! 
of fluids. To ſome of his experiments Which die th ö 
greater nicety, he has affixed an aſteriſ in his table, fl | 
have been adjuſted to the temperature of the alt, When Hig-7 efrndme: 
ters ſtood at the height of d Pius gentlemam Wie 5s "el 
known by the reputation of his -Mercurial” Theories; which h 
made with great une and ing e bas bot general wks, was} 
England: in the year 1724. e e eich an e te 
Profeſſor Peter van Muſſebenbroek, of Utreebr, publiſhed” in his E. 
menta Phyſica at Leyden in 8. 1734. a large table of ſpe kiff 'gravities, 
which he afterwards yet ſomewhat further enlarged in his H de Phy- 


preceding ones, but without the names of the authors from whom they 
were collected. I have among thoſe Which follow inſerted; wader this 


author's name, ſuch experiments as I had not before mer with-elfewhere : 


making uſe of the Lalin edition as the nor oerrett, 
ticles nen are only to be found in the en,. 

Mr Fohn Ellicott, F. R. S. ha tun in the ear 1745, 
TEN the weight of ſome wi = he iy inthe 7 11 55 
utmoſt care, and with exquiſite aſſay-ſcales which v ery ſenily e turned 
with the 200th part of a grain; tock the ſpecifie previ of KA of thoſe 
diamonds, 4 of which came from the Braſils, and the other 10 from the 
Zaft-Tndres. Theſe experiments he communicated to the Pref. gf the 
Royal Society, who'cauſed them to be read at one of their e 


'cxbept in ack © 


and afterwards publiſhed them in No. 476. of the Philof. Trum, 


mong theſe 'Brafiliaon diamonds, one was of the abſoltte: weight of 
92,42, another of 88,21; and among the Eaft-Indian-ones,” ont of 
295 e rains. And. as the ſtze of theſe ſtoneg made chem much 
fitter for theſe-enquiries, than any others Which had f babty ever be⸗ 
fore been uſed for the ſame purpoſe, ſo the k HN). of the au- 
thor, the goodneſs of his inſtrumepts, and the N 6f* alf his ei. 
periments, ſufficiently ſhew the ſpecific h * has* deliyered'in ts 
ay may entirely be depended upon. e e 

Tie ſame curious perſon alſo „ ſpecific gierte f 
bus and Nanderd old; publiſhed under his name in the 3 tables, 
and Which were deduced from err He Neu 1 kind As t 2 
4 N at my requeſt. 175 TOLL 1 01 52 _ 


As I have juſt had occafion to mention Glance; ait m Y e 


weight, 


be | Brergs to "the purpole here to take ſome notles ef che 


wy 
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weight; uſed among Jewallers, which wight was brijginally'the chrat or 
144th part of the Venetian ounce, equal td 3,aThby grains, but which is 
now, ſor want of an. acknowledged undd ſomewhat degenerated 
from its firſt weight; I have myſelf found t, upon a medium of ſeveral 
exptriments,” equal to 3, 17 Tro grains; and I have the rather taken no- 
nc of this weight here, becauſe there happens to. bè a miſtake about it, 
both in Dr Arbuthnot's and Mr Dauſun's tables, who have ſet down as it 
ſeems theonamber of diimond carats in a Truyy ounce, inſtrad of the 
weight off the diamond carut itſelf- This carut i is again divided into four 
6 it$ own grains, and thoſe into halves and quarters, commonly called 
the eightta and ſitetnths of a carat: and thus the lurgeſt of che dia- 
monds juſt abovementioned, weighed, in the Jewellers Pluie, better 
than 29 carats. and almoſt half. a grain. Ele 
Me James Dod on, in his book called Abe Culrelator, nd in 8 o. 
Lond. 172859 has inſerted a uſeful table of ſperific gravities, in which he 
das by the firſt initial letter of their names diſtinguiſhed the ſeveral au- 
thors he ba und amongſt theſe are feveral new experiments 
marked with an L., "wh I am told were communicated from his own 
trials, by Mr Charles Labelye, engineer, and which concern particularly 
the weights pf ſeveral forts of ſtone and other materials uſed in building. 
Theſe I have alſo e by an E. as 5 they ſtand in Mr Dodſon 8 
bool. Ire 
| Mr Geo. Crabem, F. R. 3. made for mes; ha es n friendz 
ſome accurate trials upon the weight of gold and ſilver, both when re- 
ported fine, and when reduced to the Eugliſb ſtandard: all which I have 
—— under his name in the following tables. Wherein I have beſides 
d, ſome other ſingle experiments, Which I occaſtenally met with, 
. Fred. Slare, M. D. Jobn Keul of Oxford, M. D. Srepli Hales,. 
D. D. and Edward Bayley of Havant in. Hampſbire, M. D. 
Ricbard Davies, M. D. I have laſtly to this collection of experi- 
ments added ſome of my own, which I endeavoured to make with as 
much accuracy, as the inſtruments I was provided with would allow of. 
My hydroſtatical balance was one conſtructed ſeveral years ſince by Mr 
Francis Haakjbee, which I have conſtantiy found to turn ſenſihly with 
halt a grain: and the bodies upon which. I made moſt of my trials, were 
taken from a collection of the Materia Madira formerly made by Signor 
Vip ant, and ſtill preſerved i in the FW ul A re 
O GOLD; 8 Ward; . 4. 9% Am tn bert LY 2123 190.640 
A medal. eſteemed to be near: a gold. af 80 mw 167 93 © 636 Metals, * 
Or d'eſſai, ou de coupelle. Muſſchenty. .* 35.0% T7360. 19-2 38 
Fine gold hammered. Ellicot. . . 519. 207 
D. an ingot, ſo accounted, and _— refined with ant | 
5.HY mony. Ellicot. . R hots > 40.784 5 
D. the ingot itſelf juſt e Nich SOA LEg.161. 
A medal. of the Royal Society, reported fine Gold- Gee 319.138 
A gold 


4%. eas 22 * — * can® = 7 oe — 
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Gold. Neyo... 48800 
Aurum. Villahandus, Henkes, Ih e ee 16 e 
Standard old (by which is underſtood-gold 


An old Jacobus. 1 ſuppoſe _—_ ſceptered kevad Piece: | 


A Portugal piece of 31. 12 5s. 1731, ſuppoſed to 
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; *:& gold medal of Queen Elizabeth. .'F. ths 1 $15: . BAG 19929 

; 12;;D%.of Queen e Gps e uh 1 10 rang ren 
2. -Aurum:... Fabrenbett:: 06 1 ens © ih FL "9 "129,08 
+2» 1d.>Ghetaldus: rum purum. Bacon og "PN „ e 29000 


A gold Coin of ee, 8. Fe 25 W.. e mT De. 


of 22 carats or 7 
ſuch of which our * are intended to be CE) 
FJ. C. C. Ward. 0. nnn 5 TY ain 


Harris. is ** L. 71 13 it <1 „ * ost Nn VOUR Firs 184975 
* Mentz gold > os Pay ws Yet ee th 2160 abate 


Aureus Ludovicus.' Maſſebenbr. 2 Air Mens A IRS \18,x66 
A five. guinea: piece of K. James II. 1687, wich an dle nl 


-phant: Grabam. { 5 ist 64ki tt, T3335 ie Fl 31 3 933 
the ſame as ſtandard. Graham, ir i. GC 27854 


Guineas, ten weighed together. Davies. \ 13> Io 17800 


Do. on a mean 11 7 trials * thoſe of different N 1 


icot. yo! . SRI Gun ad e 17015. 
A piece of gold coin of the Commonwealth. Harris. 17.625 
Guineas, two new ones. Hauſtſbe. rec $1 117-414 
A grain of Scotch gold, fuch as nature had: made it. - Boyle 2 

Vi «$08: 12 bas Mey b 1080's 125 12486 
Electrum, a Britiſh coin. 7. Giial 0 | ü 7 


* QUICK SILVER. Mercurius crudus. Frein. & 14-117 
Mercury, Saniſo. Be V. 10. 255 Meraune ſublim&511 | gon 


fois. Muſſchenb. Cath to 2 114.110 
Quickſilver. Oxford Soc. in . „ ni 
D. Ward. C. revived from the ore. Bol: r alen 19000 
Fine mercury. L. „ e 13.945 


Quickſilver, another parcel. Of. Sewn . nf (TORO 13-593 

Mercure amalgamè avec de Pargent, affine et fublim: 100 
fois. Mu ſſcb ens. ; „ M. En ö 

Mercurius. Fahrenheit. 5 75 


* 


Argentum vivum. Gbetaldus. 133 dit has c 


Mercure amalgame avec de For affine, et ſublime 100 
tois; le meme meſle avec du PR ane ce (2 i, 
en poudre et revivite! | Wer fee oben M4550 

Coarle mercury. L. e es 3h 0 26h 5 5.780 $12 

Mercurius. Petitus. . Ava rnd vlog +4 13-40 

Quickſilver. N.. 9100233) 0 ora nk AgT47 


* 


2 H LEAD. Reynolds. 0 ; p 0 Me ; * A . TY 4 i is 11.850 
Plumbum. V. illalgpand. ent Tis 731% 70 1 2411 11.650 
Id. Gbetaldus 111. 1 Do EN. 3d? le quan: 


N 
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” 9 * \ os. Wilks! 0 937 N 
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Lead. Harr. g „ 3 8 i . 
0 Hardeſt lead. . n F 

Plumbum. 
Lead. Oxford Soc. Ward. . iN 
Plumbum. Petitus. * | ; | 
300. Lead. Hurris. (an ordinary piece) ee . TY 
\ Do. - Cote. | 999 N 
Plumbum Germanicum. * Muſſebob. | _ OR bn IP, 


'# 


47 
. 


C SILVER. fme. Ward. C. ; 


Argentum: Fahrenheit. © © A ea 
Silver. 


. 
- 
. 


Id. -Ghetaldus. © 


1 


Id. Petitus. 
Sterling, or ſtandard ſilver (that 1 is, ſilver 11 oz. 2dr. in 
tthe pound fine). A half crown of K. William's coin. 


En — truck into money. L. 


{@] 
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DÞ caſt. L. 
A new 1 2746 L MA under the head. 
_. Graham. s . + Lak , 
2 COPPER. + Reynolds. * N 's 
Cuprum. 5 
Es. Ghetaldus: Roſe copper. Ward. C. Fine cop- 
per. L. An old copper pe Soy Is coin. 
Harris. „ . 
Copper, in 6 L. * | 
Es; cuivre. Petitas.”” * 
Cuprum. Bacon. "= 
Copper. Oxf. Soc. 
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Id. Japonenſe. 
Id. Suecicum. wt arab WONT © ara he Fad Shed 
Common co 


BRASS. An old Pile ies gold weight, marked XxX191. Harris, 
Aurichalcum. Bacon. p 


A piece of hammered braſs. 
Es, airin, calaminæ mixtum. Felis, N . 
Aurichalcum. Fabrenbeit. £5 {amen | 7 24 


Braſs hammered. C. Plate braſs. Ward. FS 
VOL. X. Part i i. 7. „„ 5 


* 4 - 


Harris. | 8220 © | 


tel 


Fabrenbeit. 6 . "#5 © ; . f .. F = 


A medal of the Royal 3 reported f fine filver. 


. Graham. * . n 


Villalpandas. © © . * Ar > 


Cuprum Suecicum. Fahrenheit. K CS La” 
Pabrenbeit. 5 3 n 


9 101 * . 
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ſeruations. 


IDE 5 * ard.” 
YR Cotes. 0 


N In, forged. Reynolds. « _ 


"Td. Bacon. 


45 I thought the uſes th 
buſineſs or in Philoſophy, an 1 
I have therefore here occaſionally. ſerteg ſue 


to me, whilſt I Was reviſing them for the. and, | a$ 
pics chiefly to the oa Ae «om . 


Brass hammered. 
o. caſt. * Reynolds. | 


piece of caſt braſs. Harris. 


35 "IE 1 To "GER As RK 
2 18K Ferrum. 1 0 5 . d » xB.of6 


Ng ' Ghetaldus. de ME" ir tine 449 i 


errum. Petitus. . 0 keto ANY I 
Eee ieder O 14.25 201 7.837 
4 7 * ' Y 

* * , 


Spaniſh bar iron. . mike 
Swediſh Do. FAY . a |; 6 | * 7.818 


Ferrum. Fabrenheit. . | h las A ele 


Iron. Cotes. 1159171 7-645 
D®. of a key. 198.88 Common iron. . . .643 


A piece of hammered iron, = part ſteel. Ferne. 5. 600 
Iron caſt. Reynolds. 8 i . aunt. 0 
Do. caſt. 1 INST! o 7.135 
Softeſt caſt 1 Iron, or Dutch Plates. 2. wen bauvog 201 6.960 


STEEL. J. C. Ward. e 


Y. Cotes. 8 A abo 
jo, ſpring temper.  Hikolſtee „ e 
Po. nealed ſoft. L. « » \ n 0 
D. ſoft. Haußſbee. 4 2 7 50 a9, wal 7.738 
* k hard. Haukſbee. LORD 3 . COILED 
Do. hardened. L. 12 Own 1 5.5; 2494p 


N TIN. Reynolds. : hn cm 3-037 


Stantium. . Beconer . rh tt» RE 
Id. Villalpandus. Feind. en e A 00 


Etain d' Angleterre. "Muſſchenbr. ES © POE PT 
| Stannum. Ghetaldus. 74 * KY 


771 Ai ee 
Id. Provinciæ Indiæ Or Malacca. Fabren. Ii 22-364 


Block tin. Oxf. Soc. Ward. C. . 


Stannum Anglicanum. Fahrenbeit. „ Iu) a 
22 _ 9 "Vs : 


Id. commune. Petitus. hed ive mugu 302 
Id. purum. Petitus. * +7: id Wo Raxnoge e 
Block or grain tin. L. e ie 0-90 
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As the particulars contained/in the tables were extracted from different 
books, at different times, and at firſt only intended for my own private 


uſe, I was not ſollicitous to preſerve one uniform language, but gene- 
rally ſet down every experiment in my common place, in the words of 
the author I took it from: and as I have ſince found, that by a tranſla- 
tion I might ſometimes happen not ſo juſtly to repreſent the body in- 


tended, I have upon the whole judged it beſt, here alfo to tranſcribe. 


them in the ſame languages in which they were at firſt delivered. 


To make experiments of this fort,” with a ſufficient de of eu 


racy, requires a pretty deal of care and pains: and, as in ſuch as J have 


made myſelf, I have found great conveniency in the uſe of decimal 


weights, preferably to thoſe of the common form, I would alſo recom- 


mend the uſe of ſuch to others, who ſhall pleaſe to employ themſelves in | 


the like enquiries. Thoſe I have provided for myſelt have a Troy 
ounce for their integer, and my leaſt weight is the thouſandth part of that 


quantity, differing conſequently from the half of a Troy grain only as 


24 does from 25, which is inconſiderable fo far as thoſe ſmall weights 
are concerned. My four ſmalleſt are reſpectively of 1, 2, 3, and 4 of 
thoſe-thouſandth parts, and together make ten, or an unit of the next 
denomination, that of the xooth part of an ounce. I then have four 
others, making t, 2, 3, and 4 rooths, and together the unit of the next 


denomination, or one tenth. of an ounce, and ſo on. By thefe I ſave 


the trouble of reducing the common weights to their loweſt denomina- 
tion in every experiment, and ſometimes perhaps avoid making miſtakes 
in that very trifling work. nnn 

Whenever two or more original writers nearly concur in their expe- 
riments upon any ſubject, the gravity ſo deduced may be well depended 
upon. But where they differ remarkably, it muſt either be imputed to 
the unequal gravity of the fubject itſelf, or to ſome error in the trials, 


which may eaſily happen in matters that depend on the obſervation of ſo 
many minute particulars. All thoſe caſes that fo ſenfibly differ would 


well deſerve to be re-examined. 


The firſt table above, that of metals, as it 4 compoſed of the moſt 


perfect and uniform bodies in nature, ſeems capable of being adjuſted 
with the greateſt preciſion, both with relation to the pure metals them- 
ſelves, and to the ſeveral degrees of their mixtures one with another, if 
experiments in all theſe caſes were but made with a ſufficient degree of 
accuracy. e nen S | | 
Gold, in the experiments I have made myſelf, T could never find to 
come up to the weight aſſigned it in ſome of the-former tables, and par- 
ticularly thoſe J have made upon our own coin, and ſome others have 
always remarkably fallen ſhort of the weight aſſigned to the ſtandard in 
thoſe ſame table. I have inſerted rhat trial in which 1 found guineas to 
come out beſt; and I may venture to affirm, that that experiment, in 


Ff 2 particular, 
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\ 
pable of, the pieces were all waſhed in ſoap and water, cleaned: with 3 
bruſh, and the air-bubbles well freed, and To like. That experiment is 
beſides abundantly confirmed ſince, by the exact trials lately made by 
Mr Graham and Mr Ellicot, which were performed with the greateſt 
care; and the fine gold alſo mentioned by the laſt was choſen and pre- 


Particular, was made with as much accuracy as my iniſtrument was c- 


* 


pared with the greateſt curioſit . +. 2063} 
It may be obſerved, that the gold medals of Q. Elz. and Q. Mary, 


quoted by F. C. were, without doubt, the large ſovereigns of thoſe 


queens, which were of the old ſtandard of England, or of gold appoint- 
ed to be 23 carats, 3 grains and a halt fine : that the Mentæ ducat, men- 


tioned by the ſame, if it was one of thoſe ad legem imperii, which are al. 


Tab. II. Of 


ways in their. own mints affirmed to be fine, come out conſiderably too 
light: and that the gold coin of the Commonwealth, and the piſtoles 
of France, were like our preſent gold money of the goodneſs of 22 
carats. 4 hk. , 

Mercury is placed in this table among the metals, by reafon of its 
near agreement with thoſe bodies in its ſpecific gravity z though it other- 
wiſe ſo widely differs from them in moſt of its properties. 

Braſs is conſiderably condenſed by hammering ; whether gold, filver, 
and the other metals are allo. condenſed in like manner, hardly appears 
yet to have been ſufficiently tried, | 

Of the mixed metals, hardly any except braſs, appear to have had 
their ſpecific gravities very carefully aſcertained : bell- metal, princes 
metal, however, and ſome others, might deſerve to be examined in that 
„„ | | | 

It might poſſibly be queried alſo, whether ſeveral mixed metals do not 
either rarify or condenſe upon mixture, ſo as thereby to acquire a more 
different ſpecific gravity, than the natural law of their compoſition, at 
firſt ſeems to require. $45 91 

It may laſtly be obſerved, that the ſpecific gravities of all the known 
metals are ſuch, as that none of them come up to 20 times the weight 
of common water, or fall ſenſibly below 7 times the ſame weight. 


minerals, ſemi- BISMUTH. Fo Wc: 7 3 94859 


metals, ores, 
Preparations, 
and recrements 


of metals, Ec. 


D. Cotes. | 9,700 
Do. or tynglaſs. Boyle. 9,550 
Tynglaſs. Reynolds. x 77-951 
Marcaſita alba. Fabrenbeit. e, eee 
Mineral, Corniſh, ſhining like a marcaſite. Boyle. - 9,060 
Calx of lead. Boyle. ONE, | $8,940 
Spelter ſolder. F. C. 259% 213 93 BIg0e 
E „eee n | þ | 7005 
Cinnabar common. . Boyle. 3, o20 


"% 


Cinnabaris factitia.  Muſſchenbr. (if not a miſtake for 
the laſt experiment) 1 74 % een 1 bas: + Al 


Cinnabar 


of 


able. 
Do. Perſian,. breiking rough. Davies. 
Do. native. Boyle. 
. Cinnabaris nativa. Maſſchendr. 
_ Cinnabar native, very ſparkling. Boyle. 
Do. native, from Guinea. Davies. | 
Cinnabar of antimony. Harris. 
D. another piece. Harris. 
DO. Boyle. 
Clube” antimonii. Freind. 
Cinnabre d antimoine. Muſſcbhenb. 
Lead ore, rich, from Cumberland. Beyle. 
Do. Boyle. 
The N ſilver ore of Vales. F. C. 
The metal thence extracted. 7. C. 


Regulus antimonii. Item Martis et Veneris. 


Id. Fahrenheit. 
Id. Harris. 
Id. per ſe. Davies. 
Silver ore, choice. Boyle. 
Do. another piece from Saxony. Boyle. 
Lithargyrus argenti. Freind. 
Lithargyrium argenti. Muſſebenbr. 
Id. Auri. Freind. 
Id. Auri. Muſſchenb. 
Minera antimonii. Davies. 
Cuprum calcinatum. Freind. 
Glaſs of antimony. Newton. C. 
Vitrum antimonii. Freind. 
Id. per ſe. Boyle. 
Tin ore, choice. Boyle. 
Do. black, rich. Boyle: 


New Engliſ tin ore, Mr Hubert's. Boyle. 


Tutty, a piece. Boyle. 
Tutia. Muſſebenb. 


Lapis calaminaris. Freind. Lapis cæruleus Namurcenſis. 


Muſſe henb. 
Id. Boyle. Th 

N. Boyle V. 6. 3. 
Magnes. Petitus. 
A good loadſtone. Harris. 


1 ede Gin e 
Cinnabar native, ne in rann ſurfaces like Tale. 


Freind. 


e one more 71 than ordinary.” Bok | 


A golden marcaſite. 


Marcaſites, from Sanne . Bayle. 
De. Boyle. hae 


© 30 


77600 


f 1 77576 
177300 
7,060 
FS 6,280 | 


7,000 


7504.3 
72030 


6,666 


6,044 


75540 


75140 
7:46 
11.087 
[2500 
6,622 
6,600 


42500 


7,000 
41970 
6,666 
6,044 
6,316 
6,000 
5,810 
53454 
5,280 
5,000 
4,700 
54000 
4,180 


4,080 


55000 


4-615 


5,000 


44920 


4930 
4.875 
42750 


44780 
4589 
4.500 


42450 
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Antimonium Hungaricum. 106 571351 mene > 4,700 
Antimony, good, and ſuppoſed to be Hungarian. * 4,050 
. crude, which ſermed to be very _ "Harrts. * * 758 
d: ** Antimonium crudum. Freind. 00 
es Id. Davies. SW mow 6 HEY 3.960 
: Black Sand, commonly uſed on writing. "BW" V. 23 TY 4.600 
Crocus Metallorum. * 1 1 "4,500 

Id. Freind. n se 

„ ATbrmatites Muſſchenbr. ener ic ein en 
lcd. Boyle. V. 6. 6. | | a 
5. Engl Boyle. SR at; 
at Copper ore, rich. Boyle. - 3 gr 4,170 
Po. Boyle. W Cit + 45150 
Copper: ſtone. Boyle. 3 4,090 

Emeri. Boyle. V. 26. 5. „ 4,000 

Manganeſe. Boyle. | | 23,30 

A blew late with ſhining particles. J. C. 35 5⁰⁰ 

Iron ore, a piece burnt or roaſted. Harris. 35333 
Ceruſſa. Jem Chalybs cum ſulphure. pp. Freind. 35158 
Lapis lazuli. J. C. : Shaw 7 

W. V. 0.0. © © 3,000 
Do, Boyle. | we. Sap: 25980 
Gold ore. Boyle. V. 29. b. 525 COLE OR 
Do. not rich, brought from the Ea. Indies. Boyle, 2,692 
Another lump of the ſame. Boyle. | 2,634 

A mineral ſtone, yielding 1 part in 160 W F. 0 on 

The metal thence extracted. J. C. 8, 500 

Poyrites homogenea. Fahrenheit. 285584 

Black Lead. Boyle. V. 27. a. e hen 

Es viride. Freind. | rn 1,714 

Plumbum uſtum. Freind. e 1,666 


The ſecond table is impoſed of ſubjects 1 no way ricky led to 


each other, either by their gravities, or their other eſſential ro- 


perties; and 2 they might better, on that account, have be di- 
erent tables. 

The bodies themſelves are chiefly of an uncertain and heterogeneous na- 
ture; being ſo far as appears compoſed of different elements, and thoſe 
alſo combined in various proportions, ſuch as ſulphur and arſenic, join- 
ed with ſtone, metal, and the like: and from theſe ſeveral de, 
grees of mixture it mult follow, that moſt of theſe kinds of bodies, tho' 
ſo far ſimilar as to be called by the fame names, yet muſt neceſſarily 
admit of a conſiderable latitude in their ſpecific gravities. Mary uſeful 
deductions may nevertheleſs be drawn from thoſe conſiderations, rela- 


| . bo the comparative goodneſs, &c of ſuen bodies. os 


75 RE! 


Cinnabar 


1101 


Tables of Specific Gravities, 


_Cinnabar native, appears to be a compound of mereu 


muſt abound moſt with the mercury. The different appearances which 
this body makes, would alſo give us a ſuſpicion that there are other va- 
rieties in its compoſition, beſides thoſe juſt taken notice of: ſome ſorts of 
cinnabar, ſuch as the Hungarian, breaking into poliſhed! planes and 
ſquares like talc, hlt I hke the Perfian of this table, break rough 


and with ſhining granule or tice z and that without any: conliderable 
difference in their gravities. Wu ble 32 


By the factitious cinnabar it may be — What⸗ atopdition of 


mexeury will ſo incorporate with ſulphur, as to makeup an uniform body. 


ntimony may in like manner be conlicereg, . * r ago * its 
regulus and ſulphur. | 108 N 


"The black {and uſed on writing is aid - Mr Bogle to be à rich iron ore: 
he alſo ſays that emery, loadſtone, and all oh ponderous {tanes, contain ſome 
kind of metal, which he had himſelf. ſeparated from them. IV. 120. a. 


The great variety of ores of all kinds well deſerve to be accurately 
examined, for the fake of the many concluſions that may be drawn from 


thence, concerning the natures of concrete bodies, and for many other 
purpoſes in metallurgy. But I have as yet met with a very {mall num- 
ber. of experiments upon theſe ſubſtances. . Dr Yardward has indeed 


* \ 


mentioned a great, many pen of this ſort which he had made, 


and kept exact regiſters of: but as they were probably among thoſe pa- 
per Which he ordered to be > ions (At Nat ach . mut look __ 
them as now loſt to the. werld. „n io #: 

: The marcaſites and pyrites are very uncertain 2 — kinds of bo- 
dies, their gravities are. often very great: a marcaſite here taken from 
Pabrenbeit was found nearly to equal the heavieſt mineral hiſmuth itſelf; 
and yet it is very am that any metal or ſemimetal can begobtained in 
any quantity from thele ſubſtances, all that is in them N e de- 
ſtroyed, and carried away hy their ſulphur . 41958), A 

Blaek lead is alſo a very odd kind of mineral, ring all the appear- 


5 5 a ſemimetal, and yet falling ſhort even! of the weight of common 
Ee 


* 1 at no He) (Ott 16 14 4 4 i f 
The ſerdini ctals g generally exceed in their ſpecific Eravenes:” even the 


bafer metals themſelves. CET * $4! 5] tf 1 10 Fr * T3 2 

It may be obſerved, that it NOT. this table, that the ſpocfic ꝑra- 
vities' of ores, including the metallic ſtanes, axe — bound to lie be- 
tween 


b& 1 and 3 times the weight of water, Lead and fibtoo: ores; are the 
avi 


thoſe of copper, tin, and iron being con ſidenabſh fighter. Th 
gold ore we _hay FER — — 
0 


en 


an. une muſt be ſo pr a hardly t worth tak- 


ws, any notice of: but we Have frm them. of vhete e ents, 
to d Hay any certain concluſions rom them. Wim 0 : 
7 11 stood Aibimaryyg 210 
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ry and ſulphur, —* * 
wür portion. e ee ſtony, matter; and that Which is heavieſt 
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\ Grahati minera;! Boyer 


e 
jt A. Pſeudo: Topaius, being 1 tgturs pellacid; bitte, hairy”, * POP 


tone, af a yellow: colour. | Melken. | & 1 e 
Sapphires. Daus. wa TY 45090 
A Sapphire very perfect, but 1 uber pat Hege e 
Glaſs, blue in ſticks from Mr Scale. Haukſper. 37885 
Do. whiteſt, from Mr Scale. Haukſbee N e 37380 
Do. clear cryſtal. Cotes: 2% :% Wr 
Do. blue plate, old. Hauſfſbee. n : AI 
5. plate. L. | : „ 
Do. old jooking-alafs plate of a light c colour. 'Halbee e 
Do. green. Freind. 2585) 
D?. green bottle. aukſbee. 3 14 Ay 940 
D. of a bottle. Oxf. Soc. It. a blue paſte Haukſbee. "© 2,666 
Do. common green.  Hauk/bee. + gs "1 0 
Do. deep green old. Hautſbee. oat 0 a 
De. vufgœö Newton. Warp: oo 90 
Vitrum Venetum. Freind. | OO. > 
An oriental cat's-eye, very perfect. Haulſbes. PR 
A diamond, yellow, of a fine water, ſomewhat pater Tran, 1 
the joinquille. Haukſbee. 3566b 
Do. white of the ſecond water. eau celeſte. Houbſber. 35540 
Do. Eaft Indian, the heavieſt of many. Gn er * 
De. the | lighteſt of many. Ellicot. TR OO 
Do. Braſilian, the heavieſt of many. Ellicot. . 2002 ca 
Do. the lighteſt of many.” Ellicot. mm 
Do. the mean of all his kefnnen. " Ellicot: Ms 
DO. Newton. C. ee 
Diamond bort, of a bluiſh black, with ſome lil adher- | ES. 
ing foulneſs. "Hauksbee. * _ 
A Jacintheof a fine colour, but ſomewhat foul. Houkobee. 3857 
A Chryſolite. Haulsbee. 5 37360 
Chryſtal cubic, ſu 7 poſed to contain lead. zudward. 3,100. 
Chryſtal from Caſtleton in Ferran having the double, WW 
refraction. | Hauksbee. DEA J 
Chryſtal of Iſland. Newton. C. ety eo , 2,720 
Chryſtallum diſdiaclaſticum. 7. C. wy 205704 
Chryſtallus de rupe. Fabren bet. 2369 
Chryſtal rock. 7. C.  Boyle' III. 229. 3. 3 055-00 8 
Do. a large ſhoot.” Hauksbee. ' e „. 


Do. of the rock. Newton. C. It. chryſtal in ache lead-"" 
mines near Workſworth. ae, 

Do. Hauksbee. 

Do. pure pyramidal, ſuppoſed to contain tin. 

* 935 Ward. 0 

 Chryſtlls, Petitus. 
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rf Chryſtal. Beyls. eY19190 Ving 91019197! 1 fl : nem 10 
ts Talc. J amaican. Boyle. $ ba Je ne Irina 90712 3,000 * 3” 

De, Venetian. - Boyle. [t Vils 237 Ot 7 1014.09 eee 
JJC NOT > SOUP 
Do. Engliſn. Vodwarl. 2235600 
Do. a piece like lapis amianthus. Beyle. o we! 3283280) 
e 03 er 65 8 D217» 275842 
- A Brafil-pebble, foul and feather' d. Zauksbee. i 
Do. a fragment uncut. Haute. 285,676 

99 T——— V ² c ˙—˙ •—˙ u e | 

' Jaſper; {{pamons.: . FFF ͥ—̊ . „ 25666 : 
A Ken diamond cut. Haulsbe. 23g5, 658 

A water topaz, very perfect, but ſaid not to be oriental. 

CCC P 

[Briftob-itone. +: Davies 520 . 27 PACED 1,60 

n -Hyacinth, ſpurious, P 7 . 3 2 0 : 7 1 | Yen wh 1 2,031 

Selenites. J. C. . ä e m 10 dag 

e De: Matten {ch Dan to $19nud 4 242825252 
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As the mean gravity of chryſtal appears, by the foregoing table, to 
be little more to that of water than as two and a half to one; it may well 
be ſuſpected, that the granate, pſeudo-topazius,' ſapphire, and ſuch other 
gemms which greatly exceed chryſtal in weight, do contain a conſiderable 

rtion of ſome ſort of metal in their compoſition : as was obſerved of 

theſe bodies by Dr Woodward, in his Method of Foſſils, p. 44. 

As to the white ſapphire, which is reputed by Dr Woodward to be a 
ſpecies of gemm intermediate between chryſtals and the diamond in hard- 
neſs, I have not yet obtained any good account of its ſpecific gravity., - 

The weight oF the diamond is aſcertained in No. 4576 of the Philo. 

Tranſ. where it appears, that by experiments made with the greateſt care 
by Mr Jobn Ellicot, F. R. S. with moſt exact inſtruments; and upon 

14 different diamonds, ſome of them very large, brought from diffe- 
rent places, and having the greateſt varieties of colour and ſhape poſſi- 
ble; they were all found to agree in weight to a ſurpriſing degree of ac- 
curacy, being all ſomewhat above 3 times the weight of common water. 

This indeed differs very ſenſibly from what had been found in ſome 
former experiments, but it is hardly probable that thoſe had been made 
upon diamonds of ſo large a ſize as theſe: Mr Boyle who found their 
weight leſs than 3 times that of common water, has himſelf told us in the 
ſame place, V. 83. 3. that the ſtone he made uſe of, only ' weighed 
about 8 grains. And tho* no doubt can be made of the eactnefs of ; 

Sir J. Newton's experiment, by which alſo the ſpecific weight of the dia- 

mond came out leſs than Mr Zllicet's, yet it may well be queſtionꝰd wheth- 
er Sir Jſaac had, at the time when he made his trials, either ſo many or fo 
perfect and weighty ſtones, as a favourable 9 offered to this 

| * 
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. Tables if Specific Gravities. 


_ laſt gentleman, I ſhall therefore only obſerve, that, admittidgg d this lat 


to be the true ſpecific. weight of the diamond, the refractive power of 
E ſame, in proportion to its denſity, ſnould in Sir J. Newton's table be 
leſſened from 14556 to 14071 ; which would ſtill be greater.than what 


is found in any other body; but is upak the' _ andy coptormable to 
the general law of that table. 12 0 


"We. IJ. Newton conjectured. a Jiamond to "be' an -undiings fubſtance 
coagulated, and found it to have its refrative power nearly in the ſame 
prapgrtion to its denſity as thoſe of camphite, oil- olive, linſeed oil, 


ſpixit of turpentine, and amber, which are fat ſulphureous unctuous bo- 


dies: all which have their refractive powers 2 or 3 times greater in re- 
to their denſities, than the refractive powers of other ſuhſtances in 
ref pect of theirs. Yet mult it be allowed, that a diamond ſuffers no 
change by heat in any degree, contrary to the known property af ſulphurs; 
and as it is moſt reaſonable in our philoſophy ta treat fuch bodies as fim- 
ple, in which we are not able to produce any change or ſeparation of 
arts we muſt therefore on that account confidex a diamond ASA: fimple 
and of the chryſtalline kind. 29110 
Glaſs, which is a factitious concrete of ſand and alkaline Galt, > nearly . 
found to aſſume the mean gravity of ſtones and chryſtals. 
If there is no miſtake in the gravity of what Dr Ere/nd-calls vun, 
Vengtum, it differs very remarkably from: all-ather kinds of glas. 
do not know whether the jaſper and hyacinth 1 of, 7 in are to 
be underſtood 4s Baba ee eee "= i 


2 = 
Rafi 1 Ferre 
9 © % # & 44d © 


T8 IV.  Sardachates, 7. 0. 5 
4 „„ Paapis ſciſſilis cruleus. Myſſcbentr. (qu. if woche b 1 af 
ment n before pas 222. 4 blew _— 11 b pag % 
es. J. C.) 23500 
Cornelian. e f DNA 21 DOOMED 653 10 086 3.290 
D. F. G | | | ; vid ag) 1 23663 
A hone. J. __ form nw 2 A vin 6208 
Do. to ſet razors on. Harris. | 2,960 
Marmor. Petitus. (probably ſome miſtake in the experiment) 3-937 
Marble. Reynolds. 3,026 
1772 . Haufſbee. 4 ; 2,703 
Do. white Italian, of a cloſe texture wigbly. - 14}, Lan ee 
Do. white. Boyle. fine. Ward. C. 710 
DO. white Italian, tried twice. Oxford. Soe. F otneie : 
Do. black Italian. Oxferd Soc. veined. L. 3 ie 
Do. black. Haußſbee. | 25053 
D. Parian. L. | rob t Ont af, 2,560 
Lapis amianthus, from Wales. F. C. Na , B83 
Turquoiſe, one of the old rock, very Patt Uaniſe „„ 900 
Turcoiſe ſtone. F. C. 4 5808 


Lapis nephriticus. J. C. | A anbit vat 2,594 
* Tu +2 | c _Carallium 


bay ff 


Waun of Mane om. 5 
Corallium rubrum. Freind. dN 1oſtag 55 
Corall. J. C | da 5 3 

2 D. red. Boyle V. 7. 4. 2 9¹ n er 101 28 bean bers 
D. Boyle. * Wen 0e 

Do. whitey a fine piece Boyle.- FF 

De. white, — 4 piece. 3 

Emeril ſtone, a ſolid piece. Hauksbee 4 
eving ſtone. Reynolds. tel - 74 
Do, a hard ſort Rom about Blaiden. O. Soc. 


Pellets, vulgarly called alleys, yn 3 3 withal. Hauksb. 2,1 7 
Engliſh pebble. Z. | 285,696 


EE 43 150h 03:50 07 v1googga 2c 1g am 100 
Maidſtone rubble. ddt 2,666 
Marbles, _—y fo called, "which, boys play.» withl. Hankobe 2,658 
Morr ſtone. . =: 2012 out” fert ! HIW 91 1 
Agate: ' Boyle. + F e 3 27640 
Do, German, for the jock: of a gun, Hulu. m C 225628 
D. Engliſh. J. C. in 1 et er 25512 
Is; 'Petitus: hotl: „ton 91 TRRIJUOE eim 2 1 * 2,525 
Flixe, black, from the Thames. Habu. not 1911 460 0 73 2,623 
Flint ſtone. L.. n n bolle ei 621 
A round die dede withito a Harris): 00 Lahe TON Ivar 1 224610 
Eaſt Indian blackiſh. we git one, Boyle III. 243. 4. 2,600 
Do. Oxford Soc. nano 3 5 75 hes! ions . Ly 1010 1151 "24542 
Corallachates. F. C. 1% nt 4 % niit 8 1493 21 343-41 2,606 
Purbeck ſtone. I. 2, 601 
Free- tene NOH. od na 4584 
Portia tone. L. „ho he een of ee ay enen 5550 


Grammatias lapis. J. C. I: 225315 
Onyx ſtone. . E. * N 0 1 44 1 2,510 
Slate Iriſh. Boyle. Lapis hibernicus. © Davie. 2.490 


Oſteocolla. Boyle. \ in en 25,240 


Allom ſtone. Boyle. _ B isi 1 dg 
Bolus Armena. Fand. L Dol yinommo» ei 20 Ao} 069! 2703 
Hatton ſtone. I. no 56 
Burford ſtone, an old dry piece. Oxford Soc. WE 21:2;049 
Heddington ſtone, that of the ſoft lax kind. o doe. Tor pee. 
Terra Lemnia. Freind. eo 
Brick. Cotes. e Rohe 16 d boo 
D. Oxford Soc. 10 
A Gallypot. J. C. DION 1,928 
G g 2 Alabaſter 


- 


A Whetſtone, not fine, ſuch as Cutlers uſe.” Harris. ond 21: 2,740 


Lapis Judaicus, Boyle. 2,690 


Do. white for carving. L. 4.3 12 


Heddington ſtone. L. | FARCE mir 47-54 2,204 


Wood petrified | in lough Neagh. J. C. a. 275341 e, 
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Ah ſter. Ward. C. Pes We K. ebe tangy 
N „DD. Oxford Soc. gd ky bot RR Tk X 1872 
A ſpotted factitious marble. J. C. ee * A 594: vn 
Stone bottle, Oxford Soc. N * 
A piece of a glaſs n glazed) eech ase brown colour. 
Harris. | | Deich rosen SO 10566 
Darrel clay. I. ie e e & Ohe: 
Lapis de Goa. Davies. Wr eee 
Lapis ruffus Bremenſis. Muſſehenb: | 1 6 1,666 
An icicle broken from a grotto (I ros dais) Dr are, 2 
in Harris. | OUR | 
Chalk, as found by Dr Stare. Harris. 2 2 5 16079 
cr Ib 4 f 


f 3 


Ade mean gravity of ſtone appears to be to char U we as about 27 
to one, and many ſtones of great hardneſs, ſuch as the onyx, turquoiſe, 
agate, marble, flint, Sc. do not much exceed that weight. It may 
therefore well be doubted whether ſuch ſtones, whole. ſpecific; gravity 
comes up to near three times that of water, or even beyond it, owe 
their denſity to metalline additions; or Whether they are l tormed : 

of a different ſpecies of matter, as the diamond ſeems to be. 
Coral by it's denſity appears to be a ſtone, though in a vegetating ſtate: 

or it may poſſibly from ſome late obſervations, be of an animal nature. 

What is called Lapis Hibernicus, is a ſoft ſtone containing vitriol. 

Me have not many obſervations upon earths: by thoſe We havy, it 

ſeems probable that they contain the ſame kind of matter in a lax form, 
of which ſtones are a more ſolid and denſer concretion. 

Lapis de Goa is but a trifling compoſition perhaps hardly worth retain- 
ing in the tables. 2 

What ſpecies of body ſhould Alabaſter be accounted? which wich! a 


A ſtone · like hardneſs, yet falls ſo much below other ſtones, o or even earths 
'1 in gravity. X onfv4ir2 20t ana 
n Tab. V. DO U L PHUR.  Petitus, 13:9 > XY 07 m0 
4$ Of Sulphurs « De. a piece of roll. Hautsbe. wall Ai 
4 aud Bitumens,, DP. vive. Boyle. 2, Io 111059! i ain, 
ON Doe. German, very fine. Boyle. Ze 
1 Do. tranſparent, Perſian. Davies. I nos nog 
iN » Sulphur mineralis. Freind. UTE: 
1 Brimſtone, ſuch as is commonly fold. J. C. 15811 
1 Do. Cotes. | 5 0 1,800 
1 Aſp haltum. Boyle. III. 243. a. Oo 95979 vih blo ns nor 1,400 
1 —.— Coal. Boyle IH. 243. 0 Ar tet ods to i amo) nö 
1 Coal, of Newcaſtle. L. wy) gin. cn 
| D. Fit. of Staffordſhire. Oxford Bae fail -> 15. 3 
1 ler 7 _ eee eee 
a e X oline 
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| e 0 16h 2aw ren 241 i A 
f De U Davies: 10 Fo N87 AW To 55 ptr Na or WY 
_  Succiaum{citrinum. | Davies. > Dein lob dom Sad i 
CH Id. pingue- * e 1 . Kay [ont 903 nt RV ES! Patio? 
Id. flavum (by 2 experiments). Davies 

Ig. pellucidum bags . Oy dra 86712 2 | 

Id. album, item pingue. Davies. | 

Amber. Boyle. Newton. | #4 
Fine Op ahi . 


Sulphur \ is in gravity very nearly the J as y_ ſo that 1 it's puri- D 
ty. can hardly be aſcertained by it's weight, unleſs the matter it is aſſo- 
ciated with, is of a ſtony denſity. . 

The ſemidiaphanous Sulphur is a beautiful kind which. 1 have bur fel 
dom ſeen : it is in lumps of the ſize of a ſmall bea. 

Coal, the ſorts here taken notice of are conſiderably; lighter. than 
| Sulphur : but there are many other kinds, and of different weights. 

take the Gagates or Jet to differ very little from the Channel: Caal.. 

The different ſorts of Amber may be obſerved not tg Gn conſidera- 
bly in their ſeveral gravities. 10 

Sulpburs ſeem to be the ligheſt of all mineral bodies. ci 


GUM Arabic. Freind. | A ane 15430 Tab. VI. 
Do. Newton. C. ; | 13375 Of Gums, 
Opium. Feind. b -H r eb ee chow eee e. 
Gum Tragacanth. "Brand. | | I IQ «01 gp 
 Myrrh. Frein. J Molo ingot yy to 5d n 24850 
Gum Guaiac. Freind. I 0 —_— ina „ 
Reſina Scammonii. Freind. | WT. 
Aloes. F. C. (qu. whether the reſin or the m__—_ 1.77 
Aſa fœtida, a very fine ſample. Hauksbee. 1 ol cer 

Do. from Dr John Keill's Introd. wd: veram Palla. Ws 1143 
Pitch. Oxford Soc. 22 Wen 
Camphire. Neuron. G 1 XJ  469Inis 7 
Bees-wax. - Cotes. |. ao thts aces 
Cera. Gbetaldus. (ad aquam ut 95 * ad 10 100.) 5 - 9954. 

Wax well freed from the honey. Davies. PEPE es 
Cera. Petitus. e 7 

Do. the ſame. lump 2 years after. Davies. e ee e eee 896 
Balſamus de Tolu. Muſſchenbr. 2 „ {hy -» 0,896 
Maſtic. J. C. (qu. whether the gum or the LEN ON a 


I ube bees wax in my e own experiments was well freed aw kde by 
the e boiling ; it in water, which probably made it lighter than it Was ; 
; Rp in Mr Cotes's table: and the ſecond, Experiment .W ich 1,00 
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tuo years after the art, if the difference was not oi w0"the- Wir. 
cence of heat, is an inſtance of what I take to be a pretty gal ruth, 
chat bodies become more denſe and compact by reſt;' and The they 
would alſo be found heavier in the ſcale, in thoſe-cales W do 
not loſe weight by the evaperazidn of humidit r 

Phe weights of vegetable gums cas? he neee Wich thoſe of the 


clgneous parts. rte e t mt 
„ | neee es 1 

Tab vll. COC O ſhell. Boyle. ee 1127 0gouD ogy. 
Of Words, Bois de Gayac. Muſſchenbr. ' „ 
' , ' ; *% 337 
Barks, &c. A Lignum iachith, 1 Freu al? IXS n d VI; a! abs. 23 
-of) Lignum vit. OY. Don gw . 4 . ent I. CORR 1,32) 
Speckled wood of Virginia. Onf. Soc. IIa b Na 4 19 2 anal 1315 


Jones Guaiaéi. Frein. 1. I eo 
* * ” WV + » * od $ * FL ts 26 9 "* wy «ata | 7 
e nephriticum. Freiuũ. ahnen ̃ 7: Bogsk od "+=" T$200 


num alp haltum. 7. G5 10 593 Cobh 95 15159 
Ebony. FG em Aloes. FG 20 * Ain a 1. HR ry 


Santalum rubrunm. J. C. UID. 03, enn 
A. album“ y N „ fo pro! ee ee 
Id. citrinum. F. C. ee * "0,809 
Lignum Rhodiu Gd. . 15125 
Radix Chinæ. Freind. 7 8 BK. 
Dry Mahogany. L. 5 een 
Galle. Freind. | 034 
Red- wood. Oxf. Soc. It. Box-wood. Oxf. Soc. Ward. AQ 1 
Log- wood. Oxf. Soc. | 8 913 
Oak, dry, but of a very ſound cloſe texture. Of. Soe. 0032 
D . tried another time. Oxf. Soc. | 237029 
Do. ſound dry. Ward. | 0,927 
D. dry. Cotes. LS. | - >. 20,075 
0. dry, Engliſh. L. _ 0,905 
Oak of the outſide ſappy part, fell'd a year fince. 33 See. 0585/0 
. Reynolds. o, 
Do. very dry, almoſt worm- eaten. Oxf. Soc. 1 
Dry Wainſcot. IL. MOREY 907% 
Beech meanly dry. Oxf. Soc, P—W 
Maſtic (qu. if the wood or gum), J. C. */ 0 On 
"Aſh ry about the heart. Oxf. Soc. 7 007% 7 ns 
Do. dry. Cotes. by: 0:00 
Do. meanly dry, and of the outſide lax mu of the tree. OY. 
n * bs 5 07 
Fins dry. 2 | | | 3h ; $21. # | 4, —— 3 0, 800 
Do. Reynolds. — ! 
{a Do. . Soc. en I 24 73 1 Be : [ 15 in £3 TY | 0,600 
Rad. Gentianæ. Freind. V 3 1 05800 
Cortex Peruvianus. Feind. 13:3. 303 AE: ß 18 Ly 


| Table of Spetific Oravities. 
Crabtree meanly dry. Oxf. Soc. N 
Yew, :of a knot or root 16 years old. Ox, . Soc. 
Maple dry. | Oxf. Soc. C. | 
Plumtree of * 

ellow. £4. 
1 rr 

Jignum Abietin. Freind. 

Fir dry. Cotes. 

D. Oxf. Soc. | 
Walaut- tree dry. Oxf. Soc. 
Cedar dry. Oxf. Soc. 
* * dry. F. C. 

aſſafras wood. F. C. 
Cork. Cotes. 

22 4 U. 3 ) 


Dr Jari has obſerved in che Phi: Tram. No. 369. that the ſubſtarice 
of all wood is ſpecificatiy heavier than water,” fo as to fink in it, after 
the air is extracted from the pores and air-veſſels-of the wood, by placin 

it in warm water under the receiver of an air- pump; or if an 2 
cannat be had, by letting the wood continue fore time in boiling water 
over a fire. The ſcverab weights therefore above given muſt be looked 
upon as the weights of the concrete bodies, in the condition they were, 
before the air was either forcibly got aut, or the water driven into the 
{mal}. hollows : and both theſe conſiderations may have their uſe as not- 
withſtanding that the ſpecific weights of the ſolid particles ate truly Hea- 
vier than water, we ſhall from the weights of the bodies as they are now 
compounded, be enabled to make ſome judgment of their poroſity, fo 
far as they may be penetrable by water or other fluids, -- - 
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MANATI lapis. Boyle. | : ond 25860 Tab. VIII. 
. De. another. Boyle. N. ; Trion 1 4 | 2,330 Of Animal | 


Do. a fragment of. Boyle. | I „ ago feu. 
Do. F. C another from Jamaica. Boyle. 000-1kT; 8.20 
Fark very fine ſeed 8 Dr V. e n 26 24750 

9. a large one, weighing 206 grains. Boyle V. 7. b, 
Murex hell” 7 C. FE 7 e 
Crabs- eyes artificial. Boyle, | 
Dy. native. Boyle. 
Os ovinum recens. Freind. 
Oyſter ſhell J. C. a\i 
Calculus humanus, juſt voided, Davies. 
Do. Boyle V. 7.6. 
$ Dp. Boyle. 
| Do. Cotes. 
\ K DA Boyle V. 7. 3. 


OBI Y Davies. 2 K Iv o Ko 516 £287 
50. Boyle. "I : 
O. J. C. 

De. Davies. 

| 0. 1 


See Philoſoph. Tranſact. No. ns t. 25104 54 ce 21 Yoo © 
Bezoar ſtone. . Boyle, 1 +1 591 200 1 1-169 ee 
Do. a large one. Davies. „ 903 ee e ont 2d Mike 
Do. being the kernel of another. Boyle V. 8. a. 550 
Do. a fine oriental one. Boyle. > 810) to e 9H eee 
Do. two weigh'd gy | Davies. 19101 1305 21.9 218 IRR Bf 
Do. Cotes. | 3 55; „ : Aol 15,500 
= D% Boyle. Ot 2 >{11594qt 511-45 mans 

{3% Bolle r it TH 1926 40 
A ſtone from the gal. bladder. ben, 07 3360705 en IOORUOns 

Blood human, the globules of it Jurin by calculation. 15126 

Do. the Craſſamentum of. Furin from E . 1,086 
Do. Davies « eig 1054 | 
Do. from another experiment. Turin. AY 1713675 1082 

Sanguinis humani cuticula alba Davies. she fog 


Ichthy ocolla. Freind. 


Urine. „ 


0. . c. 


Rhinoceros horn. Bo yle. 
(The top part of one. J. C. 
Ebur. Freind 

: Ivory. Boyle. 

Do. dry. Oxford Soc. C. 
D. Ward. | 
Unicorn' s horn, a piece. Boyle. 
Cornu Cervi. Freind. 
Ox's horn, the top part of one. 7. C. | 
Blade bone of an Ox. F. C. 1,65 
* ſtone of the bezoar kind found with four others in the intellies* 

of a mare. Edw. Bailey, M. D. of Havant." in minen «1 


Human blood when grown cold  Furin. OTOL 38S 
The ſame as running immediately from the vein. Turin. 
The ſerum of human blood. Jurin, 1 1 16h 
Do. Davies. g 


A Hen's egg. Davies. 

Milk. F.C. C. 
Lac caprinum. Muſſcher br. 
Lac. Preind. | 


Id. Freind 
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: > Manati lapis is ſaid to be a ſtone, found in the head of the manatee, ** * 
or ſea-cow of the Vet- Indies. See Ray's Syn. Meth. Anim." Quad. Gr. 
Lond. 1693. 8 Theſe ſtones and pearls are the heavieſt of all the ani- 
mal productions we are acquainted with, nun 

Dr Juris has obſerved, Phil. Tranſ. No. 369. that, in examining 
freſh human calculi whilſt they were ſtill impregnated with urine, he 
had met ſuch as exceeded the weight of ſome forts of burnt earthen ware 
and alabaſter, and approached very near to that of brick, and the ſofter 
ſort of paving ſtone; which I have myſelf alſo found to be true. Where- 
as thoſe who have made their experiments upon ſuch calculi, as had moſt 
probably been a conſiderable time taken out of the bladder, and had 
conſequently loſt much of their weight, by the evaporation of the urine, 
with which they had at firſt been ſaturated, have found thoſe ſtones com- 
monly to have been but about one half part, and ſome of them no more 
than a fourth part, heavier than an equal bulk of water. From whence 
it has been too haſtily concluded, that theſe ſtones have very improperly 
been called by that name, as not at all approaching tothe ſpecific 

gravity of even the lighteſt real ſtones that We have any account of. 

The Calculus Humanus and Animal Bezoar approach nearly to each 
other in their ſpecific gravity. a BY . | 
Mr Boyle has taken notice of the great difference to be found between 
the gravity of the true and the factitious crabs-eyes. It is ſtrange that 

the factitious ſhould be made of ſuch materials as can bring them ſo 

near to the mean gravity of true ſtones : and this conſideration may de- 
ſerve the attention of thoſe who may think that any particular depen- 

dance is to be had upon the uſe of theſe bodies in'medicine, 

Dr 7urin was the firſt who carefully examined the ſpecific gravities of 
the different parts which compoſe human blood ; and his experiments 
were performed with the greateſt accuracy. It may be obſerved, that 
the blood is, by an eaſy analyſis divided into ſerum and craſſamentum; 
and the craſſamentum again into the glutinous and the red globular parts, 
whoſe ſpecific gravities are the greateſt. It had before theft experiments 

been the general received opinion, that the globules of the blood were 
lighter than the ſerum; and this indeed ſeemed tofollow from Mr Boyle's 
experiments in his natural hiſtory of human Blood; from Which he dedu- 
ced the ſpecific gravity of the maſs itſelf, to be to that of water as't040 to 
1000, and that of the ſerum alone to be to the ſame as 1190, And theſe, 
numbers 1040 and 1190 had accordingly, till Dr Jurin re- examined the 
the affair, been conſtantly taken to repreſent the true gravities of human 
blood and it's ſerum reſpectively. See Dr urin Hertation in Phil. 
Tranſ. No. 961. | Matr. 

Milk is made by Dr Freind to fall more ſhort of the gravity 6f Water, 
than it is made to exceed the ſame by J. C. Poſſibly this difference 
might ariſe from the milk's being taken in one eaſe w from the co.]. 
and in the other after it had ſtood ſome time. £10 e 2 
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Tab. IX. MERC URIUS dolcis big fm. ae 53 
San. J eat dulcis. Freind. Nee e 70 e 


d. ter ſublim. Muſſabenbr. 7 8 9 80 995662 
Id. tertio ſublim. Item Panacea rubra. "Hons - rt 55 
Id. quater ſublim. Muſſebenbr. Item turpethum mineral. 8,235 
Id. 4 ſublim. Item turpeth mineral. Fiat e ee 

Sabat corroſiv. Muſſchenbr., r. . 8,000 


8 * Id. Freind 6,045 


Cinis clavellatus, ſordibus ſaleque ſuo neutro n Far Fl | 
_ ſemper magis vel minus in cinere illo erde g nnn, DW 
Fabrenbeit. e, ene 

Sal illud neutrum. Fabrenbeit. | fo 5 2,642 
| Saccharum Saturni. Item ſal nitri fix. Muſſchenbr. a outer 
Eadem. Frein. :1\ 02 6500 

Magiſterium Coralli. Item pulvis Owpahetieus. kme, ber Sedan 

Tartarum vitriolatum. Muſſchenbr. Boule ff 062 15202808 

Id. Freind. ow. Es Schü 1.43 ve beers 

Sal mirabile Glauberi. . Muſſchentr. 2: Thar | 29S 26 24246 
Id. Freind. Re ; . nb). 332 

Tartarum emeticum. Muſſe beni r. o nia mls 
Id. Freinld. . 0 3075 41 2571 wen 

Sal Gemme. Newton... - Ca. n She | + ol) to enz 

Nitrum. Fabrenbeit. 4-4 Yo Sad ont ene 2,150 
Nitre. Newton. C. Af on to #4 $511 $117 90a 
Id. Freind. 5776 2103671 0 

Sal Guaiaci. Item Sal enixum.. lem Sat a rue. hom S. +21 4: 

Polychreſt. Muſſchenbr.. 15710 WK "Hi 

em omnia. - Freind. itte dis ang 2, 030 

Sal maritimum. Fabrenbeit. | 3 2,725 
Cremar Tartari. Item Vitriol. alb. ſem Viral. robe, 1 z 
S. Vitriol. Muſſchenbr... 15900 
Cremor Tar. Item Vitriol. alb. n 1 16 518 1,790 

Vitriol Engliſh, a very fine piece. Wan 0, DvD. u 
Do. Dantzick. Newton... C. | Das ; MA 903 nad Beg 

Alumen. Fabrenheit« „odd nent 0 100d 16111150 241 mf SRP 

Alum. Newton. ly nd 4d 0441511 em Sti: to viirere 

Sal chalybis. Freind. 7 : 41016 £11195; 503-30 1 

Borax. . | 74 HY VISH:510036 brd 0011 Dis oy 11,720 

- 09.4 caution. C. WWW 1: 64300 M 

Vitriglum. viride. Item Caleanh rabelais: ood: S viren. 

Freind. 108 ys 

Sag charu alhiſſ. Fabren tai. Motrr ligt o: dc & 10 [vo Datu e 4,506 

Mel. . labpandus, T 17 175 o 5bam el he 
Id. Gbetaldus * Honey, 1 Cotas. a 1 4 115 45 ra OL vas 

Sal volatile Cornu Cervi. Muicbeuur. 00 Dat 31 po 1 5111 0 917 1,490 
I. Freind. * 
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Eadem. Feind. 
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which he really uſed can only be conjectured. 


weight was reſpectively 41 grains and 25. Now the. gravities of theſe 
fAuids maſt be in the ſame proportion, and this would give for the 
weight of the 'ſpirits-of wine 0,627, which is much too little for the 


ſides, that 60 grains” of mercury take up too ſmall a bulk in theſe 
fluids, to have their gravities determined with any exactneſs thereby. 
As Prof. Muſſchenbroke has given in his table tlie | 
many of the ſame ſalts which are mentioned by Dr Feind, but which 
differ conſiderably from the weights above ſet, down, as reſulting from 
the Doctor's experiments, I have alſo tranſcribe the Profeſſor's num- 
bers from his own table. Theſe do not however appear to me to be 
derived from new or differing experiments, but from the very ſame 


0,823. 'The gravity of the ſublimatè corroſive, ſet down 8, odo, I take 
to be a miſtake, made by the writing down it's comparative weight to 


have been referred. 


of wine are made uſe of for this purpoſe, they ought to be highly recti- 
fied, their own gravity aecurately aſcertained, and their degree of heat 
thould be preſerved uniform. For as this fluid rarefies much faſter 
than water does, a ſmall difference of heat would ſenſibiy, effect the 
Sravities of the ſalts to be determined by it. And perhaps ſpirit of 

| = . turpentine 
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ninth table are taken from Dr Heind, 


C4 54 4 


ſalts to be weighed in the laſt, as being the. fitteſt” for the purpoſe : but 


There appears indeed to be a way to diſcover the weight of the ſpirits 
of wine, in which Dr Freind weighed his ſalts; for he weighed 60 grains 
of mercury, both in water and in ſpirits of wine, and the loſs of it's 


weight of his own rectified ſpirits, tho? even that is leſs than what is : 
Wa 8 1 

aſſigned by any other author. So that, upon the whole, nothing can 

really be concluded from this experiment; and it muſt be allowed be- 


ſpecific weights of 


related by Dr Freind, only computed. from t e ſuppoſition of a heavier 
ſort of ſpirits of wine, whoſe ſpecific gravity is ſuppoſed to have been 


that of the ſpirits themſelves, inſtead of the water. to Which it ſhould _ 
It requires great care and attention to take the ſpecific,” gravities of 


ſalts with ſufficient accuracy. They diſſolve in. water, and in ſome de- 
gree in all fluids that partake of the nature of water. I therefore ſpirits 
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1 Rk f Specific Seiter ya 
turpentine were, a more proper fluid. to be. employed on theſs 9 ocz 
FN mg 

It is remarkable, that Tartar vitriolat. Sal gem. Sal e Sat. m 
ritimim, Nitre, &c. being ſalts compoſed of different acids and an, ad. 
kaline ſalt, ſhould fo far exceed in gravity the vitriolic ſalts, compoſed ; 
of the moſt heavy acid and a metallic earth. Is not this owing to it's 
forming leſs ſolid chryſtals, and to it's containing large quantities. of 
aif concealed in it's pores? | 

The great difference in the weight of the Mes i in the ſeveral expe 


riments of Fabrenbeit, Newton, and Freind, may F be * (to 


the quantity of 1 it s concealed air. R „ 
Tab. x. of MERCURY. Ward. ! ot (ſe Tab, I. among the metals) 14,000 
Oleum Vitrioli. Fabrenbei. 1 Sn 
Oil of Vitriol. Newton. C. 1 | 55 57 
Spiritus Nitri Hermeticus. Freind. . N 1,760 
Id. Muſſebenb. 21 Fn 
Lixivium cineris clavellati, ſale quantum fieri potuit impregna- 
tum. Fabrenbeit. 5 ; 1,571 * 
Id. alio tempore præparatum. Fabrenbeit. 1,6634 


Oil of tartar. Cotes. Ol. tartari per e ab. 1,550 
Spiritus Nitri, cum Ol. Vitrioli. Frein f 1,440 

Id. Muſſchenb. e eee eee e $5. 
Spiritus Nitri communis. Item Bezoardicus. Hein „ 


Spirit of Nitre. Cotes. Item Sp. Nut. Bezoardicus. f 
Muſſchenb. | <4 OT a rode 
Sp · Nitri. Fabrenbeit. e Hy 1,2935 
Sp. Nitri dulcis. Mulſſcbenb. | 1000 
* a fortis melioris note. Fahrenheit. Fo 18,409“ 
TM duplex. Freind. © | 40 
Aqua W Cotes. : . 1.5, 300 
Eadem, ſimplex. Freind.  _ | 1, 100 
Solutio ſalis comm. in aqua faturata. Davies. 1,244 
Eadem, 1 in aquæ 2, 7 part. ponderis. Davies. 15240 
Eadem, i in aquæ 3 part. Davies. 7217 
Eadem, 1 in aquæ 3 part. Freind. 1,14 
Eadem, 1 in aquæ 12 part. Davies. : 135,060 
Soap Lees the ſtrongeſt. Jurin. i 
De. Canal. - Q — 8 _ 
Spirit of Vitriol. Freind. _ 18 0 
Spiritus Salis cum Ol. Vitriol. ee. ; 1154 
Idem, &c. Freind. 2 1,146 
Spirit of falt. Cotes. Sp. Salis marini. Muſſchenb. 1,130 
Sp. Salis communis. Freind. 1,037 
Sp. Salis dulcis. en „ | 0,951 
Id. Freind. ras 0,890 


* a g 


Tables of Sperific>Gxavi ities.” 


| Sp. Salis Ammoniaci ſuccinat. nn, cum ciner. clavellat. chm 
3 Rk. nick 41200 
„Salis Ammoniac. cum Nan Mauſeend. of. and o, 92 
: et cum calce viva. Frein“. 34 00010 
Sp. Cornu Cervi non rectific. Freind. Lic Ot 1,0% 
Sb. Serici. Muſſchen.. Nie 3 5 126693 4.0) AGUGTILI TSB, 
p. Urine. Cotes. | | f eee 
Sil Salis enixi, 1 in aquæ 5 part. Bend. b nh 66000 
Oleum Saſſafras. Muſſchenb. dad Nd 1 1,0 4 
Decoctio Gentianæ. Freind. | 80 1 30 [ 1, 80 
Sp. Tartari. Freind. Muſſchenb.. N 1,0% 
Decoctio Biſtortæ. Freind. | | 1,03 
Decoctio Sarzæ. It. Chinæ. Freind. 2 wall 1,049 
Decoctio ari. It. Sp. Salis comm. Freind. | 0% 
Oleum Cinnamomi. Maſſeb enn. 1,35 
Ol. Caryophyllorum. Muſſe benz. 135034 
Beer-Vinegar. Ox. Soc. eee . ai ohn, 
Acetum Vini. Muſſe henb. dn ar in ing. 15011 
Id. diſtillatum. Maſſchenb. aan 0, 994 
Acetum. Freind. nN 0,976 
Sack. Ox. Soc. X Ne 5 1,023 
Sp. Ambræ. Muſſe benb. r A 31,031 
Sea- Water. Cotes. e ine 
D?. ſettled clear. Oxf. Soc. Ward. wn v. 10 
College plain ale. Oxf. Soc. „ 4028 
Solutio 1 . — I in aquz 5,33 part. Item Solutio Sal. Amm. \ O01 
purif. 1, et vitriol. alb. 1 in aque 5 part. Freind. 1, 024 
Laudanum liquidum Sydenhami. It. Panacea Opii. Feind. 1,024 
Decoctio Cort. Peruv. Item, Granatorum. deer 1,024 
Moil Cyder, not clear. Oxf, Soc. „ eden e 1, % 
Aqua fſuviatilis.  Muſſchenb,. u r 
Tinctura Aloes cum aqua. "Rem, Decoctio Sautali rubri 
ö Freind. 1 Xdoo. 
Rain water. Newton, Reynolds. Common water. Cotes. " c 
mon clear water. Ward. Pump water. Oxf. Soc. F. C. 4 
Aqua. Gbetaldus. Aqua pluviatilis. Fabrenhait, Muſfs' 
chenb. &c. LOR ori ve” 1,00 
Aqua vel vinum. Villalpanduan . 4,000! | 
Aqua putealis. Muſſchenb. 535353 RE h 
Oleum Fœniculi. Muſſebenb. vn? 1-59 F 
gy 
Oleum Agethi. Muſſchenb. Anna 1 5 
Aqua diſtillata. Muſſebenb. V. © 03999 | 
Wine, Claret. Oxf: Se. 3 83853 
Do. red. Ward. ok 110,992" - - 
Yinoh. -PRSNE 8 \ 0 * 0,984: 
Id. Sie (ad aquam ut 4983 wn EI ei 1168p 3 
| Vinum 
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Vinum B Ne en j 0 
Oleum Sabinæ. It. H yſſopi. Mu chend, dye "9g 
Ole bee. It. Fulegif d M be e e 3hin0: 1k gone 
Ol Menthe. It. Cumini. Macbend." 1 3 
DegeRio Sabine." Fund.. n out 1172 9 4 
Infuſia Marrhubii. It. Menthe. It. Abſyath Bum. 0,950 
Ol Nucis Moſchatæ. Mu oy. 8 1 858 8945 | 
Ol. Tanaceti. Muſſchenb. - ae TIS 8 3 IP 5 K 
Ol. Otigani. It. Carvi. Muſſebenb. Cas. "PRE 
Elixir propr. cum Sale volat. It. Infuſio Thee: p Fred. 0,9% 
25 Spice. Muſſchenb. B 19 8 
« Roriſmarini. * Muſſe benb. | „ 
Linked. Oil. Neuton. C. e „ 
; Do. Jara. MES TIT » #61 * 4 0,931 
Spirits of wine proof, or Brakdy. Ward.” „ 
Sp. of wine well rectified. Newton. - 2 W R g 
Alcohol Vini. Fahrenheit. V 
Id. magis dephlegmatum. Fabrenbei. 0,825 
Id. rectific. Treind. eee 5 
Efprit de Vin ethere. Ma ſſcbenb. . 
Spiritus Croci. Freind. | $0070 _ 
Lamp Oil. Reynolds. s 
Oleuw. Ghetaldus, (ad aquam ut- 917 ad 700.) þ HEY ' 0,916. 
Oil. Olive. Newton. 99 5 : a _ gg. 
Do. Wand. e nit ilor 17 ang 8 i u „ili "0,912 | 
Slack Oil. Reynolts. VVV 
Oleum. Pillalpandus.'\ C 
Id. Petitus. An R 5 3 75 ; _4 
Ol. Raparum. Fabrenbeit. 5 0 . i 
Id. Ie. Tinct. Chalyb. Mynſicht. It. Tin: Kilidthr cum 
Sp. Terrbinth. Feind. Ic. Nuile de femences de navets. 
Mic henb. ip Tho 8 835 op I. 
Sp. Mellis. e MHC 0 9s SH 985 
Sp. Salis Ammoniaci cum calce viva. FV 
Oleum Aurantiorum. Muſſebenb. th "5 — 
Spirit of turpentine. Newton. C. . 
Tinct. Caſtorei. Item Sp. Vini camphorat. Band. '* 0,890, 
Oil.of turpentine. Boyle V. 22. a. de 4 
Ol. Terebinth. Freind. aon OO eee | 
Ol. Ceræ. Muſſchenb. eee —_ 
Tinctura Coralli. Feind. ANTS. 
Aqua cotta. Freind. FVV 
Air. Newton. C. | N 0,00 125 
Aer Princip. Edit. 3. p. 512. Aer j Juxta ſuperficiem terre, Gez. gy 
- cupat quali ſpatium 850 partibus majus quam aqua ejuſdem 
Ponderis. o, 0118 
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Nuala of Specifie Gravitis. 
The ſame, by an experiment; made by the late Mr H,E“,Æzkt 1 
Haukſbee, F. R. S. When the barometer ſtood at 2997 voin 
inches. See Phyfjico Mathem. Exp. P. 74. 8 1 „es en 05001 13 
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As to the abſolute weight of water with which all the other bodies are 
compared in theſe tables, Mr Bale tells us in his Medicina Hydruſt. printed 
in the new edition of his works, V. 19. Bl. that he had found by his own 
experiments, that a cubic inch of clear water weighed 236 Troy grains. 
And Mr ard of Cbeſter, whoatterwards purſued this affair with great ac- 
curacy, determined that a cubic inch of common clear water did weigh 
by his tryals 253.18 like troy grains, or o. 927458 decimals of the Tr 
Ounce, or O. 57869 of the ounce averuupuit, agreeable to what Mr Rey= 
nolds had formerly delivered, who found the inch cubic of rain water to 
weigh by his experiments o. 359066 decimals of the ſame averdupois 
ounce; differing from tlie other only o. oog 39 parts. 
But, as the accuracy of all the experimtnts in theſe tables depends 
upon the identity of ö water, it may not be impro- 
per to aſcertain that point by ta note talen from Mr Boyles Medicina Hydro- 
ftatica, V. 18. b, where be expreſſes himſelf in the following manner. 
— I ſpeciouſly may, and probably will, be objected, that 
there may be a great diſparity betwixt the liquors that are called, and 
<« that deſervedly, common water. And fome travellers tell us from the 
<<. preſs, that the water of a certain eaſtern river, Which it Emiſtake not is 
« Ganges, is by a fifth part lighter than our water. But — having had 
« upon ſeveral accafions the opportunity as well as curioſity to examine 
«« the weight of divers waters, ſome of them taken up in places very di- 
« ftant-from one another. I found the difference between their ſpecific 
gravities far leſs than almoſt any body would expect. And if I be not 
much deceived by my memory (which I muſt have recourſe to, becauſe 
I have not by me the notes I tock of thoſe trials) the difference Be- 
< tween waters, where one would expect notable diſparity, was but 
« about the thouſandth part (and ſometimes perchance very far leſs) of 
e the weight of either. Nor did I find any difference conſiderable in 
« reference to our queſtion, between the weight of divers waters of dif- 
“ ferent; kinds, as ſpring- water, river-water, rain- water, and ſnow -- 
Water; though this laſt was ſomewhat lighter than amy of the reſt. 
Ahd. having had the curioſity to procure ſome water bhedught into Eng- 
„land, if I much miſremember not, from the rivedoGanpes;infelf; 1-1 
<* found it very little, if at all, lighter than ſome f our Cο,¾numn on 
© waters.” ; a inst £092 VNN 
The heavieſt fluid we are acquainted with, next to Mer eavy; is OM of 
itriel, or water impregnated with the vitriolic acid in the thi de- 
res e can obtain it, being almoſt double the weight of water , 
Fhe next is probably the ſaturated ſolution of the ix di uit F vegteubles 
being a ponderous ſalt, an diſſolving freely in water. 2i710! £1p 4 
810801 | | AIs! .1Q 
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240 Tables if Specific Gravitie | AYP 
© "The next to this is//pirit ef nitre. ſpirit of ſatis ASHER an * 
/ ferior in weight to the ſaturated ſolution of ſalt itſelt. 
| | | It is obſervable, that marine or common falt and aitre differ little ; in 
gravity, contrary to the nature of their ſpirits. 
Ihe ſeveral: ſolutions of common ſalt,” if accurately repearedg?woulq 
ſhew-i in what proportion the gravities of fluids increaſe, upon the addition 
of ſalt: and that ſea waer does not contain one ann part of 
e ſalt. Nr 
43 20 have tunired in this table the three anidval, fluids, mille; Todd of 
blcod, and urine, as the ſame may be ſeen before in the 8h table, that 
of animal parts; but it may be noted in general, that the en Eravity | 
of all theſe fluids is nearly the ſame as that of ſea water. 
There are in Dr Freind's table ſeveral decoctions of plants which 
have inſerted, altho* they are not I think of much uſe, nor greatly to be 
depended upon. Several of them are lighter than common Water, in 
contradiction to Dr Jurin's obſervation, that Vegetable parts are all 
heavier that water: But it is probable theſe experiments were made 
before the decocktions were reduced to the temper of common water. 
What is meant by the aqua cocta of Dr Freind in his table, I cannot 
imagine; not having any idea of ſuch a change by boiling or otherwiſe, a 
can deprive common water of a full fourth part of it's weight. 
if Since the denſity of the air is as the force by which it is compreſſed, it 
= follows that the weight of any portion of air muſt vary in the ſame propor- 
| tion with the weight of the whole atmoſphere : which in our climate is not 
les than +; of the whole weight, allowing the Barometer to the. from 
28 to 31 inches. 
Again, by an experiment of the late Mr Hankfter's i in his Phy 
Mechon. Exp. pag. 170. the denſity of the air varies one eighth part be- 
tween the greateſt degree of heat in ſummer, and that of cold in the winter 
4 | ſeaſon. So that the air, in a hard froſt, when the Mercury ſtands at 31 
4 inches, is near a fifth part ' ſpecifically heavier, than it is in . daſ 
| when the de ſtands 28 inches. ö 
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* Tab. * Mercurius 

1 Feen Mons. Aqua pluvialis 1, oogog 

1 Homberg n“ Aqua Hluviatilis | 41,0081! 
| Peet Aqua diſtillata. 1, 00515 
of the proper. Spirit. Vitriol. *.1,01272 
tion of the jþe- (| Lac bubulum - 101316 

cific wveights of Aqua marina 101351 

| certain fluids | Spir. Salis E 9% hut 0146) 
in the winter, ; A | W 
: to the weights | cetum 4 . 43 1 
| A the ſame in Ol. Vitrioli 8 1,02131 
ö the ſummer Ol. Terebinth. *. 207 VIGECUH4 HY et. 
Seaſon. Aqua fortis Dag let obe 
Ol. Tartari 1,0303 


1, 0049 
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not be examain*d by the Ar æometer in the winter ſeaſon. 


mon water in the winter above it's weight in the ſummer, is not more than 
about the one hundred and rwehty-tourth part of the whole; which is 
little more than half of what Prof. Muſſchenbroek has elſwhere ueounad 


Phyſique, p. 424. but ſure this difſetence is much too great. 
Notwithſtanding that all fluids are condenſed by cold, it is only ti til. 
ſuch time as they are ready to freeze; for upon the freezing they imme- 
diately expand again, ſo as for the ice to be lighter ſpecifically than the 
fluid of which it is formed, and to ſwimꝰ in it: Muſſchenbroet gives the 
ſpecific weight of ice to be to that of water commonly as 8 to 9. La pe- 
ſanteur de la glace eſt ordinairment a cells de Peat, comme 8 4 9. p. 441. 
1 am not acquainted with any other accurate experiments upon this ſubject 
and it is hard to get ice in which there are not large bubbles of air included. 


ty already ſo often mentioned in the foregoing pages, communicated be- 
ſides at the ſame time, to the Royal Society, another table of a groſſer 
nature indeed, but which being printed in the ſame Num. 169. of the 
Philoſ. Tranſ. and appearing to be of uſe for many purpoſes : T'have 
thought the ſame not improper to be here alſo tranſcribed. 


VOL. X. Parti. 12. Pump- 


The oils of olive and ſweet k er with the cold, could . 


According to this table, the increaſe of the esl weicht of com- 


the ſame, deſorte qu" un pied cubique Rhenan d' eau, qui peſt environ 64 
livres en Ete ſe trouvera etre en Hiver de preſque 65 livres. Eye as 


The Philof. Soc. at Oxford, together with their table of Specific Gravi- 


The following bodies were poured gently into the veſſel, and thoſe in of the weight 
the firſt 12 experiments were weigh'd in ſcales turning with two OUNCES z of a cubic foot 
but the laſt 7 were weighed in ſcales turning with one ounce.” The ee 


pounds and ounces here mentioned are averdupois weight. 504 E 4:7 hap 
| 2 veſſel of well- 
4 58 ae $08 be 700 Ty I fan Oak, 
1. A foot of Wheat (worth 6s. a buſhel ). u s hehe concave 
2. Mhtat of the beſt ſort (worth 65 4 d. a buſhel). Bork ſorts r e OY 
were red Lammas Wheat of laſt year. | 48 4 e 
3, The ſame ſort of F/beat meaſured a ſecond time. | 48 2 
4. White Oats of the laſt year. 271 29 8 
The beſt ſort of Oats were 2d. in a buſhel better thun theſe. 
Blue Peaſe (of the laſt year) and much worm-eaten. 49 12 
5 White Peaſe of the laſt year but on. d 263 e S128 
7. Barley of the laſt year ( the beſt fort ſells for 16. 6 4 in a (quarter 1044! 
more than this): n enen 
8. Malt of of the laſt year's Barks, made 2 months before: 30 4 
9. Field Beans of the laſt year but one. 8 * 0 
10. Wheaten Meal (unſifted )) A n. bones ge 
11. Rye Meal ( unſifted). Dow oro id ui abby u % ae bag 
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e eien 
n ( A 
14. * hite Sea - Salt. "2 24313 3% 411050 2D: I 39S das n 10 20 43 12 
15. Sand. e ee 98 df td. W. mw vd eee 10k 
16, Newcaſtle Coal. 1 40 850. h * IE) 212 6 ZM we 12 
17. Pit Coal, fron Hedneſbury 63 butt is is very uncertain in r 
the filling the interſtices betwixt the greater pieces. »d1 69500 
Fe of on ITY! To ff ef Ho Ved auffs 2 109 5 

19 Wood Ae... c d e hg n fu Ie 58 5 
* 11 o a Wenn | i 


Of the ſame nature is alſo the following account of The difference of th, 
weight of ſome liquors upon the. tun compared to rain water, from the ex. 
periments made formerly by Mr j Reynolds in the Tower of London, and 
communicated to the Royal. Society, with his others before-mentioned, 
by Mr Smethwick, July 7. 16 % n.... 
Muſcadine wine was found heavier than rain water 11 2 
Milk::: - + 56 rt! 5 1993 1 / 8 
„ dog? 4d after Tadiogor antcD 350.44 go dT 
Small Beer Talk ; CE CESSES 0 551 1 3 
White wine was found lighter than rain water F 
Wan inn io yin 1 Sth 0 c i inf 1 I 

Claret | Ty 11 4 Saar 1 £83344 2 9 

Sallet Oil J nfs 1 | | | 21 


Fez . 
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The proportion given by this author as the true one of the Averdupuis 
: — to the Trey pound is, that 14 of the former are equal to 17 of the 
latter. | 

From whence the Averdupois pound would be found equal to 6994.28; 
and the ounce to 437.143 Troy grains; which is indeed alittle leſs than 
the ſame have ſince been determined by others; for Mr #ard of Cheer 
gives from a very nice experiment as he calls it, of his own, that one 
pound averdupois was equal to 14 ounces 11 penyweight and 131 Try 
grains, or to 6999;, and conſequently the ounce averdupois to 437, 
of the ſame grains. And ſeveral gentleman of the Royal Society who very 
carefully on 22 April 1743. examined the original ſtandards of weight | 
kept in the Chamberlain's Office of his Ma j ts 'Tv's Exchequer, found, 
upon the medium of the ſeveral trials which they made with: thoſe-Rar 
dards, that the Pound Averdupois was equal to 7000.14; and the Out 
Averdupois to 437. 1 Troy grains. Phil. Tranſ No. 40. 
I ſhall conclude theſe papers with the two tables from Marinus Get 
dus mentioned in the beginning, which I here tranſcribe; with an account 


of ſome of their uſes, in his own words. (Hin n vb 4 
F | ' | 116 4 X 4 
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YO Al. «3383! g 2 Haovih 515 AS IE int i n 1 707 17 Ame. * 
Ad comparandum inter ſe duodecim corporum genera, 
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Quzro, exempli gratia, quam habet rationem in gravitate plumbum 
ad aurum, Intelligatur plumbum, quoniam levius rare gravitatem 
habere 1, et in linea plumbi, in prima columna nominata, ſub titulo au- 
ri, quæratur auri gravitas, ea erit 123. Plumbum igitur ad aurum ra- 
tionem habebit in gravitate ut 1, ad 124. Si enim ſumantur duo corpo- 
ra magnitudine æqualia, unum plumbeum alterum aureum, ſit autem 


plumbei corporis gravitas 1, aurei erit 124 quare corpus plumbeum ad 
corpus aureum ejuſdem magnitudinis rationem habebit in gravitate ut 1, 
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ad 113. Comparantur autem inter ſe genera diverſa gravitate, in cor- 
-poribus magnitudine rqueHb Us. dun , n, 1 a e eee U. 


Raurſus, quæro quam habet rationem in gravitate aqua ad argentum vi. 


vum. Intelligatur aqua, ut levior argento vivo gravitatem, habere 1, et 


in linea aquæ, ſub titulo argenti vivi, quæratur argenti vivi gravitas, ea 
erit 135 3 aqua igitur ad argentum vivum rationem habebit in gravitate 


3 oo errors TING A 2 —— > iy a 
_ " 


ut t, ad 13+. ee | 

Contra, . quomodo ſe habent in magnitudine anne lumbum, 
Intelligatur aurum, quoniam gravius eft plumbo, itudinem ha- 
bere 1, et in linea plumbi, ſub titulo auri, quæratur plumbi maghitudo 
ea erit 1:45 aurum igitur ad plumbum ſe habebit in magnitudinè ut 1. 


ad 12: ſi enim ſumantur duo corpora æque gravia, unum aureum, al. 
terum plumbeum, fit autem corporis aurei magnitudo 1, plumbei erit 1. 
quare corpus aureum ad corpus plumbeum ejuſdem gravitatis ſe habebit 
in magnitudine ut 1, ad 135. Comparantur autem inter fe genera di- 
verſa magnitudine, in corporibus æque gravibss. 
Quæro denique, quomodo ſe habent in magnitudine ferrum, et aqus 
ponatur ferrum, ut gravius aqua magnitudinem habere 1, et in linea 
aquæ, ſub titulo ferri, quæratur aquæ magnitudo, ea erit 8, ferrum igitur 
ad aquam ſe habebit in magnitudine ut 1, ad s. 
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Ks ntei 437 z quare corpus aureum e argenteum juſde 
depen r ue ut, A NA 0 Fr 
Quzro, quomodo ſe habet id — ad vinum; quoniam aqua 
ravior eſt vino, intelligatur ejus gravitas 100, et quoniam in linea aquæ, 
fad titulo vini, datur vini gravitas 98 2, a. yn ad dom habebit in 
gravitate, ut 100, ad 983. | =} ; 

Contra quæro quomodo ſe habent in mags , et aurum. 
Intelligatur argentum ut levius auro, magnitudinem habere 100, et in 
linea auri, ſub titulo argenti, ee auri magnitudo, ea erit 54 
argenteum igitur ad aurum ſe habebit in magnitudine; ut eo, ad 54 
Si enim ſumantur duo corpora æqua gravia, unum nne . alterum | 
aureum, fit autem argentei corporis 100, erit aurei 54.2, 
quare corpus argenteum, ad corpus aureum: Race N | ha · 
bebit in magnitudine, ut 100, ad 844 ; 

Quæro denique, quomodo ſe habent in argentum 
vivum. Quoniam aqua levior eſt argento vivo, mer ejus magni- 
tudo 100, et in linea argentl vivi, ſub titulo aquæ, quzratur argenti vivi 
magnitudo, et reperietur 7 , aqua N Nie vivum ſe habebit 


in magnitudine, ut 100, ad 7 k.... 1 
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letter from IX. I muſt needs account myſelf very AGF in ' thaf | pete 0 
Robert South- conſtant and freſh intelligence of the matters of the world; and that from 
we Henry fo active a hand, as that I know no example of greater exaGtheſs and in- 
Oldenburg, duſtry any where than what is with you... | 
concerning ſome T am very much rejoiced at the happy advancement of learning i in the 
extraordinary Royal Society ; and that the radiant hae of His e is like to 
.cchoes, e ſmile upon it. And as to your query concerning ſounds and ecchoes, I 
ee mage do remember, that the Duke of Tuſcany * has made rare trials concern- 
by the Rev. ing the velocity in the motion of ſound; and I gave Mr Boyle, in almoſt 
Henry Miles, a ſheet of paper, an Account and a Diſcourſe upon We EFperunents, 
D. D. & F. and the manner of them. 
Sy 77 As for whiſpering places, the beſt Lever ſaw was char” at 22 but 
"A 5 MAE in aly, in the way to Naples, two days from Rome, I ſaw, | in an inn, 
1746, dated à room with a ſquare vault, where whiſpering, you could eaſily hear it 
Kingſale, at the oppoſite corner, but n not in the 985 1 1 at Fl ſidej corner that 
7 9% Was nearer to you. =! 
June 5. 1746. I ſaw another, in the way from Paris 10 Lyons, in the pordh of a com- 
% mon inn, which had a round vault but neither öf theſe-were compar- 
able to that of Glouceſter ; only the difference between theſe two laſt was, 
that to this, holding your mouth tothe ſide of the wall, ſeveral could 
hear you on the other ſide; the voice more diffuſedi But, to the 
former, it. being a ſquare room, and you I in the corner, it was 


5 Audible. in the oppoſite corner; and: not-to wh =o from mar 
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as to diſtinction of the words. And this vittue was common to each — 


rer of the room, and not confined to one. 
As to ecchoes, there is one at Bruſſels that anſwers, 15 times; but. 
when I was at Milan, I took a coach to go two miles from thence to a 
nobleman's. palace, now, not in great repair, and only a. peaſant or con- 
tadine living in one end of it. The building is of ſame length in the front, 
and has two wings jetting forward; ſo that it wants only one ſide of an 
oblong figure. About 100 paces before the houſe, there runs a ſmall 
brook, and that very ſlowly; over which you paſs from the houſe into 
the garden. We carried ſome piſtols with us; and, firing one of them, 
[ heard 56 reiterations of the noiſe, The firſt 20 were with ſome di- 
ſtinction; but then, as the noiſe ſeemed to fly away, and anſwer at a 
great diſtance, the repetition was ſo doubled, as that you could hardly 
count them all; ſeeming as if the principal ſound was ſaluted in its pa- 
ſage by reports on this and that ſide at the ſame time. "I 


” ad - — "= — 


There were of our company that reckoned, above 60 reiterations when 
a louder piſtol went off; and indeed it was a very grateful divertiſe- 
ment. But on the other fide, the houſe, on the appoſite wing, it would 
not ſound; and only (to this advantage) in a certain chamber, here two 
ſtories high from the ground. a e en 
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J. R Philip Williams, chief engineer to our water- works at Vor- 4 Deſcris- 


author of many curious inventions, has contrived lately a machine for ter- Wheel for 
the raiſing of water to ſupply cities, drain marſhy grounds, or other uſeful 4, 1%. Philly. 
purpoles, where no head of water can be procured, and. the current runs Williams. Is 
very ſlowly: cixcumſtances which render moſt. other engines uſeleſs. 4 lerter from 
With his leave, I now fend you a drawing of this machine, which I 4% Wm. Ar. 


ſhall endeavour to explain in a manner to be underſtood. c. r 
The axis of the firſt mover is cut into the form of an hexangular F. E. 5. No. 


priſm, of dimenſions ſuitable to the force requir'd, as is repreſented by 478. p. 1. Jan. 
the letter 4. Into this, ſeveral ſets of holes are mortiſed, as B B B. & Feb. 1746. 
Theſe are intended to receive different ſets, of ſails. made of iron plates, ted N. 
one whereof is repreſented in Fig. 54. all which fails are weathered 95 BY 
In the ſame manner as thoſe deſigned. for windmills; onlv in theſe the — 9. 
extremity of their ends ſtands parallel to the planes of each end of the 1745-6. 
axis, thoſe ends I mean which are placed fartheſt from the centre. 7 Fig. 53. 
This hexangular axis, when employed, muſt be placed parallel to the Fig. 54- 

moving ſtream, and may lie even with its ſurface : but the engine will a& 


moſt 


IVI wich, a man of great ingenuity, who, in his time, has been # , Wa. 
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moſt vigorbiiſly, when it and all the Tails employed are Wtieely Under 


water, as is eaſy to comprehend. Each ſet of the ſails Before deſcribec 
contains fix in number, and are ſo contrived as to be put in ànd taken 
out at pleaſure; whence it follows, that When a ſingle ſet of fails is made 
uſe of the engine produceth a ſingle ' effect, when two ſets a double, 
and ſo an, till the defired 'momentum is acquired, with the ſame quantity 
of running water, provided there be room to fix a ſufficient number of 
ails M ee | j eb ene SURRY © v7 enz 
It is farther to be obſerved; that when this engine is placed with it's 
ſails made and weathered as above directed, they will move with equal 
velocity, even ſuppoſing the current ſhould change it's courſe, and come 
upon them in a quite contrary direction, as the caſe really happens in ri. 
vers where the tide ebbs and flows; where moſt other engines yet invent. 
ed hre of itte fer vic 5995 tb enn 6 11 e e 
About ſix weeks ago I had the pleaſure to ſee a model of this engine 
tried. It was fixed in our river, in a place where the water'moved only 
27 feet in 20” in which time the firſt mover made ſix revolutions. Its 
diameter was no more than two feet and two inches; yet it would have 
lifted 14 pounds two yards high in the above-mentioned time, had not 
a misfortune happend to it's caſe which made it not perform quite ſo 
much. | | 
It appeared to me ſomewhat extraordinary, that the circumference of 
it's firſt mover (I mean any determined part thereof) paſſed through aſpace 
of 42 feet in 20” ; which is nearly twice as faſt as the motion of the wa. 
ter: and as the momentum will be in proportion to the number of the ſets 
of fails that are employed, it's force is capable of being greatly augment- 
ed with the ſame quantity of water : a thing not to be admitted without 
ſufficient experiment, but what ſeems extremely plain in Theory, and what 
I am apt to think will anſwer when brought to Practicſe. 
This engine, when once ſeen, requires little ſkill for the conſtruction 
of it, is made at a ſmall expence, and kept in repair with eaſ. 
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« Clepſydra, the ſiphon d; and has at each end ff, open pipes, of exactly equal bores, 


„e, which deliver the water that runs along the canal e, alternately Into the 


Clock ; by the 


„ Adeſeriprionef II. An open canal ee, is ſupplied with a conſtant and equal ſtream by 
"4 
-4 | Hmm. Charles veſſels g 1, g 2, in ſuch a quantity as to raiſe the water from the mouth 
| 
. 
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Hamilton, of the zantalus 3, to the top of the fantalus t, exactly in an hour. The 
EA: Ne. 479- canal e e, is equally poiſed by the two pipes f 1, f 2, upon a centre 7; 
Ae Mar. the ends of the canal e, are raiſed alternately, as the cups 2 2, are de- 
ws Is.” "I preſſed, to which they are connected by lines running over the pulleys / 
April 24. The cups 2 2, are fixed at each end of the balance m m, which moves 
1 745-6. _ up and and down upon it's centure v *. 
ig. 55- The e It 
Machine in ; * The letters of reference anſwer to Fig. 5 55 56, and 57. ſome being ſeen in One, 
perſpective. that do not come in ſight in the others. i 
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u Deſeription of A Clepſydra. 249 
\# 15,23 The ed ges of two wheels or pulleys, moving different ways | 
alternately;, and ſo fitted to the cylinder o (by oblique teeth both in the 
cavity of the wheel, and upon the cylinder; which, when the wheel 
„ moves one way ¶ 4. e. in the direction of the minute- hand], meet the 
teeth of the cylinder, and carry the cylinder with it; and, when n moves 
the contrary, way, ſlip over thoſe of the cylinder, the teeth no more meet 
ing, but receding from each other; or it may be done by catches or locks 
Which require a longer deſcription), one or other of theſe wheels, uu, 
continually moves o in the ſame direction, with an equal and uninterupt- 6 
ed motion: for the contrivance is ſuch, that the inſtant one ceaſes to aft, [| 
the other begins, and ſo on. E 0 ; 
A fine chain goes twice round each wheel, having at one end a weight, 
x, always out of water, which equiponderates with y at the otheg end, 
when kept floating at the ſurface of the water in the veſſel g, which y 
mult always be. The two cups æ 2, one at each end of the balance m m. 
keep it in eguilibrio, till one of them is forced down by the weight and 
impulſe of the water, which it receives from the tantalus st i: each of 
theſe cups z x, has likewiſe a /antalus of it's own h b, which empties 
it after the water has done running form g, and leaves the two cups again 
in equilibrio; q is a drain to carry off the water. 
Fig. 56. repreſents the dial-plate, with the hour and minute-hands, the Fig. 56. Te 
weight and float belonging to z 2. The front of the tantalus in g Er 2 
marked 5s i, of which s the mouth is 18 inches above the bottom of the 3 5 "ack 
veſſel g, and 18 inches below the top of the zantalus t. i is the iſſuing leg — 1 N 
of the fantalus, which diſcharges the water out of the veſſel g into the cup Clepſydra. 
2, as ſoon as it runs over the top r, till the water ſinks as low as 6. | 1 
The caſe « incloſes the whole machine, except the ciſtern Fig. 58- The b 
that ſupplies the ſiphon d, which may be placed at any diſtance from 2 ; Kon ; # 
it, as is moſt convenient, provided the iſſuing leg d, of the ſiphon is %, bY A : 3 
lengthened out ſo as to give a conſtant ſtream into the canal e. This caſe nenen. 9 
4 u ſupports the axis of the cylinder o behind, and the dial-plate p be- 
fore; in the centre of which turns the axis o, with the index & at it's extre- 
mity, being the minute- hand. The hours may be deſcribed by two com- 
mon wheels, as in ordinary clock-work. For cheap work, chains paſſing 
round pulleys would do inſtead of wheels with teeth. n 4 
The ſhort leg of the ſiphon d is placed in a ciſtern, with it's mouth 7he motion of 2 
ſomething below the mouth of the waſte- pipe; which ciſtern is ſupplied e Clepſydra 1 
with a conſtant ſtream, rather more than runs out at the ſiphon d; which # ed in 
overplus going off at the waſte-pipe, the water always remains at the n 
lame height in the ciſtern, and yet always delivers a conſtant and equal © 
flow into the canal e e; conſequently, there is not the leaſt intermiſſion. 
As the end of the canal e, fixed to the pipe f 1, is in the figure the loweſt, 
the water runs all through the pipe F t, into the veſſel gz 1, till it runs 
over the top of the tantalus t; when it immediately runs out at # into the cup 
Z, at the end of the balance n, and forces it down, the balance n moving on 


centre v. When one ſide of mis brought down, the ſtring which & 
VOL. X. awe. 52 2 qe ſtring which conne 5 
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next is to be by u 2, whilſt x 1 goes back, as the water in g 1 n der 
through the tantalus; for y mate follow the water, as It's . Increaſes, 


Obſervations 
determining 
the Longitude 
of Kingſton 
in Jamaica, 
by Mr ja. 
Short. F N. 
S. No. 496. 
p. 523. Nov. 
SE 1700, 
Read Nov. 1. 
1750. 


ute g 2, tall w fame ho eng ge Is gory of in von vel, and lo 


to the eircuraferetice. of #, the'float'y:riſing chat Height along wich the 
water, lets the weight act upon the 


compleate apparatus of aſtronomical inſtruments, which he pu 


a PRI FOE ar Kingſton, v7 WY 
it to,, runnigg over the pulley I vaifes the" end Tr, of the'cahale, 
(which turns upen ich center 7) higher» than 72 e pn, alf the 
water which conſtantly: runs through the ſiphon 1 inſtantly runs throuphy 


en akernarely?” - | a 
'ASthe height theſiputer riſew 10 g in an hour, ix. Fiat! to *. egen 


pulley , whieh carries with it the 
cylinder o; and, giving a revolution, makes the index deſeribe an rr 
upon the dial- plate. This revolution is performed by the Pulley v1 the 


out of water. 


The axis 0 always keeps moving the ſame way; the index # defeats | 
the minutes; the tantaluss muſt de wider than the ſiphon d, that the 
veſſels g r to b * as 75 "IEEE "(ie water returns 
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I. 12 'T ake this opportunity of Fn de 8 the . two e 
proper for determining the difference of longitude between Zonider 
and Kingſton, which came to my hands ſome time ſince. They wer mak 
by Alex. Macfarlane, Eſq; of Kingſton, F. R. S. who is provided with - 
rebaſed 
Colin Campbell, Eſq; As this gentleman'is:well-verſed both in the Theory 
and Practice of Aſtronomy ; It ink the following obfervations may be de 
pended on for fixing the longitude of King fon ; eſpecially as we have de 
ſame rin made at the houſe of Mr G. Crabam in TH 
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Eclipſe of the Beben of total darkneſs ar e ads A Mika 3c" } 47; 9 10 36 
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Moon, Ot. End of the eclipſe at C * 
22, 1743. is, 

Tranſit of The ingreſs of Mercury upon vhs ſun could not be Wo, the fun being ; 

3 over then below the horizon. © | 
2; Fa _ Exceſſus e diſcai Salis, or the laſt exterior contact, at v5 56 4% 4 . 

Fa By the firſt obſeryarion-of the eclipſe of the moon, compared boy 
ſame; e ed: here; — bound to be 55 6 20 ro: be welt 

of London. 25 | + „ 3 rt OI 1 | 

9 See Vol. nr 5. a 1 202. wn ” * * — | 8 4} 
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 Diſtoveries of the Ruſſians on the Couft of Arni. 
And by the Traps of Merrury neglecting his parallan, Kingfowis 
found to be 3 Tr ͤ ͤ — Ä 

longitude of 


v. IFY 408; F 
«> K | St eras ee % 
This laſt is Es moſt to be depended on ſot ſettling the 
Vnggon; becauſe in all obſervations of an elipſe uf che moon, an error 
of a minute or two may be allowed, ariſing from the indiſtinctneſs of the 
nene mene . OD OD DONG YHEI 
4:0 aw yy 3 1 4 


articular concerning Extras of a 


II. As you are defirous to hear ſomething 8 | 

the Rufſian expeditions to the North and North-Eaſt of a. I will here eee p 
give you an account of all that has come to my knowledge relating to the | | Prof. 
fame. But as Iſhould,' on the one hand; be very glad that theſe 'obſerva- /h. and 
tions might give any light concerning the paſſage now: ſought through Member of rhe 
| Hudſon's Bay, 1 ſhould, on the other be very ſorry, if MrBebring's gpi- Imp. Soc. ar 
mon, who believed that the new land he had difcovered was joined r 17 
California, ſhould rather lead us to doubt of the ſuoceſs of that glorious ,, Cha 
undertaking. I wiſh, however, that à happy experiment may ſoon in- Werftein, 


form us certainly of the truth. In the mean time you will not be ſotry Chaplain and 


to be acquainted with the reaſons upon which Mr Bebring's' ſuſpicions e 75 
were founded, notwithſtanding the ohjections you have been pleaſed top 5”, / y 


. CY 


make, and to communieate to me upon that head. Wales, con- 
' Firſt, Fhis new land, which he fell in with ar the diſtance of 30 German cerning the 


miles from Kam ſcbatta towards the eaſt, was followed by him, and coaft= Diſcoveries 2f | 


See baile Card > Crim! +. the Ruſhans 
ed for a great way, though I cannot ſay how far: from whence alone it „N E. 


will appear, that an abatement muſt be made in the diſtance of 30%, or Coat ,- ag, 


thereabouts, which you ſuppoſe to be between the laſt known head- land No. 482. p. 


of California towards the weſt; and the fartheſt extremity of this new 421. Jan. 
diſcovered land towards the eaſt. _ WDTEH ROY 1 8 and F * 4 
| Secondly, Capt. Bebring having had the opportunity of obſerving an 34 fin, Dec 
eclipſe of the moon at Kamſchatka, concluded from the ſame, that that . 1746. 5 
place lay much farther off to the eaſt, than is expreſſed in any map; and Read Feb. 5 
chat, to repreſent it truly, it ought to be transferred into the other he- 1746-7. 
miſphere, as it's longitude is more than 180 degrees [E. from the Iſle of 
Ferro]. For this reaſon Captain Bebring's new land will be conſiderably 
approached to the laſt known part of California, and will not indeed ap- 
pear to be many degrees from it. 1 

What we have therefore ſtill to hope is only, that in this unknown diſtrict 
there may be found ſome ſtreight, by Which the pacific ſea may freely 
communicate with Hudſon's Bay; but if it ſhall appear that there is no 
ſuch paſſage, it muſt then be concluded, that whatever further progreſs 
may happen to be made through Hud/on's Bay, the opening at laſt muſt: 
only be into the frozen ſea, from whence there could be no paſſing into 
the pacific ocean, but by the neighbourhood of Kamchatka; and this way 
would without doubt be too long, and too dangerous, to be maſter'd in 
che'courſe of one um. ͤ n ot ny; 

I very much doubt whether the Ruſſians will ever publiſh the particulars 
of their diſcoveries, either ſuch as have been made from Kamſthatka towards 

Fs Jo. 93 55 FVV | Anerica, 
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America, or ſuch as have been made upon the northern coaſts of Aa. 
And indeed it is but very much in general that I know the ſucceſs of this 
laſt expedition. What I do was communicated to me by order of the 
Court, from the College of Admiralty, for. me to make uſe of it in the 
Geography of Ruſſa, which I was: at that time charged with. ..,.,,, _ 
They paſſed along in ſmall veſſels, coaſting between Nova Zembla and 

the Continent, at divers times, in the middle of ſummer, when thoſe wa- 
ters are open. The firſt expedition was from the river Oby, ; and at the 
approach of winter the veſſels ſhelter'd. themſelves by going up the Fe. 
niſta; from whence the next. ſummer, they returned to. ſea, in order to 
advance further eaſtward; which they did to the mouth of the Lena, into 
which they again retired for the inter- ſeaſon. 
The third expedition was from this river, to the fartheſt North-Eaſt 
cape of Aa. But here they loſt ſeveral of their boats, and a great part 


of their crew, ſo as to be diſabled from proceding, and from making the 


whole tour, ſo as to arrive at Kamſchatka. | : | 
It was however thought, that a further attempt was then unneceſſary, 


becauſe Captain Bebring had already gone round that cape, ſailing north- 
ward from Kamſchatka. Py | 


The Ruſſians have not attempted the paſſage round Nova Zembla ; but 


as they have paſſed between that land and the coaſt of Aſia, and as the 
Dutch did formerly diſcover the northern coaſts of Nova Zembla, we 
may now be well aſſured, that that country is really an iſland. 1100 


. III. I am extremely obliged to you for the trouble you have taken, in 
5g; of Caſtle. Correſponding with Prof. Euler * upon the Ruſſian diſcoveries eaſtward 
Dobbs in Ire- from Kamſchatka, and communicating to me the accounts he had of 
land, to the Hebring's haſt voyage, and of his diſcovery of the lands N. E. of Japan; 


Rev. Mr Cha which the Prof. could only have inaccurately, not having ſeen any journal 


eilten, to fix the Lat. and Long. of the countries he then diſcover'd: but ſince 


2 ** Prof. Euler, ſway' d by the opinion of Captain Behring, ſeems ſtill to be- 
Prince of lieve that the laſt land he diſcover'd is joined to California, which country is 
Wales, cen- now known to. be part of the continent of America, and not an iſland (in 
Adar A, which fact of it's being continuous to California I differ ſtill in opinion 
brocen Aa from him) for, if that were a fact to be depended upon, I would candid- 
and America. ly own, that there could be no paſſage from the N. W. of Fud/on's Bay 
Noe. 483. p. to the weſtern ocean of America, without ſailing near 70? of Long. the 
"4g Mar. diſtance of the N. E. cape of Aa from the N. W. of Hudſon's Bay, in 
7.115: a parallel almoſt as far N. as the polar circle, before the paſſage can be 
ea Pri 9. . : . . d 
1747. made to the pacific ocean; which might therefore be very reaſonably, call 
an impracticable paſſage, as it could not poſſibly be made in one ſum- 
mer, (if at all) and ſince Prof. Euler has been ſo kind as to give me 
Capt. Bebring's reaſons for ſupporting his opinion, which are principally 
from the ſmall diſtance he ſuppoſed it was from the the coaft he diſco- 


See the preceding article. 0 
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vered, to the, weſtern: American coaſt at California (which he imagined 
was much nearer his N. E. cape of Aſia than it is in fact); I muſt there- 
fore, in return to the Profeſſor's goodneſs, in communicating to me all 
he has known in that diſcovery, beg leave to give you this further trou- 
ble of communicating to the Profeſſor my reaſon; for ſtill diſſenting. 
from Bebring 's opinion, that the land he diſcovered laſt was part of 
the continent of America, or continuous with California; arid if he find 
the reaſons for ſupporting my opinion make it more probable, that 
there ſtill may be a large opening betwixt theſe new-diſcovered. countries 


and California, I am ſenſible it will give the ingenious and learned Pro- | : [ 
feſſor great pleaſure, to think we may yet hope for a paſſage by Hudſon's 3 
Bay to the weſtern American ocean, without being obſtructed. with ice 17 
after paſſing Hudſon's Streig bt. i 
The Profeſſor imagines I might have been led aſtray, by not conſider- { | 
ing, that the N. E. cape of Aa is much more eaſterly than has been | 13 
laid down in any former charts; which is now known accurately, by the 1 


eclipſe of the moon obſerved by Captain Behring at Kamſchatka. 
I have an abſtract of his Journal by me, upon his firſt diſcovery 


in 1728, and 1729, when he obſerved that eclipſe, and the calculation | 
of the long. from it; and ſtand by his long. he has fixed; and allow 
that his N. E. cape is in the other hemiſphere; reckoning eaſtward, AJ 
either from Fero, as the firſt meridian, or from London; which laſt 1 54 
ſhall follow. . . St DR 0s 4 
Behring fixes his N. E. cape 126? 7 E. long. from Tobolſti; and 14 
Tobolſti is 869 E. from Fero; ſo the cape is 2120 7 E. of Fero, or a- 14 
bout 194? E. from London. — By Captain Middleton's obſervation: of | 
Jupiter's Satellite at Churchill river in Hudſon's: Bay, that river is 959 14 
W. from London; which, added to 194, makes 2899; conſequently 14 
the N. E. cape of Aſia is 719 diſtant from Churchill, to complete 360 14 
which, in the lat. of 652, computing 8 leagues to a degree of long. of 1 
which 20 make a degree of lat. the diſtance betwixt that cape and Hud- 1 


ſon's Bay would be 568 ſuch leagues. 1 v1 | 
From the known long. of the N. cape of Japon in 400 lat. which is 
pretty exactly known, from the obſervations made by the Jeſuits at 


Peking, and is about 1502 E. from London, and from the beſt computed 1 
long. of California in 400 N. lat. it lies in 130 long. W. from London, 
making together 2802, leaves 809 for the diſtance of California from 3 
Japon; allowing 17 leagues to a degree of long. in 400 N. lat. the di- : 
ſtance would be about 1 360 leagues : by the ſame calculation California 
mult be at leaſt. 7 or 800. ſuch; leagues from the N. E. cape of Ala; fo 
that, in ſo great a ſpace there may be very great countries or. iſlands *, 
without ſuppoling the new diſcovered country continuous to California, 3 
* The Japoneſe, in their maps of the World printed in Japon, have laid down in this | | 7 
very tract two iſlands as large as Ireland, with the names to them, as appears in that map 5 
bought by Dr Kempfer in Japon in 1686; now in Sir Hans Shane's Muſeum. C. M. | | J 
| $1 
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Concerning the Diftances between Aſia and America. 
and might well allow of an open chafineFr ſea, from go to 100 leagues 
em 


* 


By the account given to Prof. Euler, "Bebring failed ſouthwardly to 
the les of Japon, and from thence fatled xaſtwardly 30 German miles, | 
about 250 Eugliſb miles; which makes about 80 leagues, of 20 to x 
degree. At that diſtance from Japon he diſcovered” land, which he 
coaſted N. W. ſtill approaching towards the N. E. cape, without going 
aſnhore, until he came to the entrance of a great river; where ſending 
his boats and men aſhore, they never returned, being either loſt,” killed. 
or detained by the natives, which made his diſcovery incomplete; his 
ſhip being ſtranded, and he afterwards died in an uninhabited iſland. 
As no lat. nor long. are fixed by this account, I muſt believe he ſail- 
ed from Kamſchatka S. E. perhaps more ſoutherly than to 30 lat.; and 
there found land N. E. from Japon; otherwiſe, by coaſting it N. W. 
he could never approach the N. E. cape, which is, at leaſt 40% long. 
E. of Japon; and if he made land 80 leagues E. of Japon, he muſt have 
ſailed N. E. to make the N. E. cape. I have therefore reaſon to believe 
this coaſt was part of that he ſaw in his firſt voyage, where he loſt his 
anchor; and is the coaſt Gama diſcovered, and the Dutch afterwards 
called the Company's Land, E. of the ſtreights of Uzicez, which is at leaſt 
or 800 leagues W. of any known land of America, and above 1000 
near the lat. of Japon: ſo that, if I ſhould allow 700 leagues for coun- 
tries or iſlands E. of his new-diſcovered coaſt, there might ſtill be a pat- 
ſage of 100 leagues for the ſouthern or pacific ocean to communicate 
with Hudſon's Bay, and to cauſe ſuch great tides and currents, as are 
found on the N. W. of Hudſon's Bay; as alſo a free paſſage for the 
whales, which are ſeen in all the openings N. W. of that bay, and are 
caught there in numbers by the Eſtemaux ſavages : for, as theſe don't 
go in by Hudſon's Streight from our Atlantic Ocean, it cannot be pre- 


ſumed that they ſhould go up by Japon towards the N. E. cape, and 


from thence go 709, or above 560 leagues, to Hudſon's Bay, and be 


there in Zune, and, after ſtay ing until Sept. return again the ſame way 


to the ſouthern ocean, to paſs the winter. — Now, as Bebring only coaſt- 
ed at a diſtance, he could not poſſibly know whether it was a continent, 
or great iſland ; the laſt of which ſeems the moſt probable : however, a 
few months now, if our ſhips return ſafe, will give us a certainty on 
one fide or the other; altho* I am ſanguine enough to believe they 
have by this time ſailed thro' and diſcovered this ſo much wiſhed for 

aſſage. * | cs h 
l Theſe, Sir, are the reaſons I have ſtill to expect ſucceſs in the at- 
tempt I have promoted; and, if you think it may give any ſatisfaction 
to Prof. Euler, to know the reaſons that ſupport my belief of a praktica 
ble ſafe paſſage, be pleaſed to communicate it to him, with my com- 
3 for the trouble I have given him by you, and accept of my 

eſt acknowledgments for your favours. i N 
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Some actnum gf the Knowledge of Geography among the Chineſe. 235 
IV. It is now ſome time ſince I received from M. de Lie part of a 4 letter from 
map of the world, found among the papers of the late Dx Kempfer. In F Aub... 


Gaubil, 7% 


this map were. ſeveral Chineſe characters, ſome well, ſome ill Written, , O Niere. 
which the late Prof. Bayer had attempted to decypher. In my an- mer, See- 
ſwer to M. de Lilie. informed him that it was by no means a Chineſe R. &. contain- 
work * ; that it could be of no ſervice to a learned European, ſuch as he ing /ome ac- 
or you were; and that Mr Bayer's explanations were tull of faults. I WY M 
ſuppoſe that M. de L'iſie has already writ you my thoughts concerning it G, ws = 
from Peterſbourg. You have poſſibly ſeen in ſeveral. books, What the among the 
Chineſe know, and have ſet down, concerning foreign countries: and there Chineſe. 

is no monument extant to ptove, that before the arrival of the Jeſuits 7 π ed 


in this country, they had charts or maps of the world, any way reſem- . T. 
bling that, which you found among Kempfer's writings. 1 1 | 8. M. D. and 


It is now above 1600 years ſince they tolerably well knew' the: northern F. R. S. No. 
and eaſtern countries of India, and thoſe which lie between Cbina and the 494 p 327- 
Caſpian ſea, On theſe different countries their hiſtory affords ſeveral in- om "A TAE 
formations, which are not to be found in the Greek, Latin, or other hiſto- Peking . 


rians. They had ſome, but very confuſed, notions of the regions beyond 9. 1748. 


the Caſpian lea; ſuch as Syria, Greece, Egypt, and ſome parts of Europe. Read Feb. 1. 


I do not ſpeak of the times of Gentehiſtan and his ſucceſſors ; for then 749. 
the Chineſe were made acquainted with Nuſſia, Poland, Germany, Hun- 
gary, Greece, Sc. from accounts given by their on contry men. who 
followed that prince, his fons, and grandſons : but the monuments that 
remain of this their knowledge are very confuſed. As to the countries 
to the eaſt of China, there are proofs remaining in books, that, above 
1700 years ago, the Chineſe were well acquainted with the eaſtern part of 
Tartary as far as the ſea, and the river Ameur, Corea, and Japan. Their 
books ſpeak alſo in general, and without ſufficiently-entering into parti- 
culars of many countries to the E. and to the N. of Japan. With regard to 
the monuments of the Cape of Good Hope, which have been mentioned by 
ſome, there are none in China; and if there have been any, they are now 
loſt. It was from the Europeans, that the Chineſe have learnt the name 
and the ſituation of the Cape [and you will ſoon ſee a Diſſertation, where- 
in all this affair will be circumſtantially treated}. W 


2 My curioſity having lately led me to peruſe ſeveral books on the art 4 letter from 
of Navigation, I was ſomewhat ſuprized not to find in any one of them a Mr John Ro- 
clear explanation of that moſt curious paper + written by that excellent gn 1y Ge 
Mathematician Dr Halley ; who, not intending to write for beginners, as , e exola- 

| | g an expla 
himſelf confeſſes, has drawn his concluſions in a manner, that ſeems to nation of rhe 
ſtand in need of an explanation, for the generality of readers: and as the 4% Dr Hal- 


maritime people are not the beſt acquainted with mathematical knowledge, OT 
1 . ee e i Analogy of th 

* Doubtleſs it is the work of an European, who was giving ſome notion of Geography en e 
* a Chineſe or Japaneſe ; or perhaps that of a Chineſe or Japaneſe from memory of what Tangents 7 
had heard from Europeans, or of the map which he might have ſeen with them. tbe meridian 

+ See Vol. I. Chap. vii. 5. 38. ho | MY line, or ſum of 
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A explanation of the 2 of the Tangents, Cc. 
it might have been expected, that ſuch of the writers on Navigation with- 
in the laſt 30 years Ho have undertaken to demonſtrate the ſeveral parts 
of their ſubject, would have removed the difficulties in the Deœctor's pa- 
them in the ſame ſtate in which they firſt appeared: 


Dr alley,” in this tract, ſeems to have had two chief points in view,; 


firſt; to prove that the diviſions of the meridian lins in a Mercator's chart; 


were analogous to the logarithmic Tangents of the half-complements of the 
latitudes: ' And ſecondly, To find a rule by which the tables of meridional 


paris might be computed from Briggs's, or the common logarithmic Tangents. 


Article 1. 


Article II. 


Ariicte/IIL, 


The former of theſe the Doctor has clearly and elegantly proved: but he 
has given rather too few ſteps to [hew us nn the inveſtigation of the 
latte. 

Indeed in many of che treatiſes on F Juxions, it is ſhewn how to in- 
veſtigate a rule to find the meridional parts to any latitude: but, to under- 
ſtand thoſe methods, requires ſome {kill in algebraical and fluxionary 
computations; neither of which are neceſſary in this buſineſs, by keep- 
ing to the Doctor's principles, as will be evident from the following 
articles; ſome of which are already well known; yet it was is thought 
convenient to annex them to this diſcourſe. 


If the canons of a circle be divided into any ponder of equal parts by 
as many radi, and a line be drawn from the circumference cutting thoſe 
radii, /o that their parts intercepted between this line and the centre be 
in a continued decreaſing geometric progreſſion ; then will that interſecting 
line be. a curve, called the proportional Ty and will enter ſect thoſe 
radii at equal angles. 


This will be evident, by fuppolini the radii ſo near to one another, 
that the intercepted parts of the ſpiral may be taken as right lines : for 
then there will be a ſeries of fimilar triangles, each having an equal an- 
gle at the Centre, and the hides about thoſe angles proportional, 


The fame things fill ſuppoſed, the parts of the circumference of the crc, 
reckoned from any one point, may be taken as the logarithms of the tatio's 


between the Ferre Pong rays of the Spiral. 


For thoſe rays are a ſoties of terms in a continued geometric pro- ; 
greſſion; and the parts of the circumference from a ſeries of terms in 
arithmetic progreflion. Now the terms of the arithmetic ſeries being 
taken as the exponents of the correſponding terms in the geometric 
ſeries, there will be the ſame relation between each geometric term an 
it's correlative, as between numbers and their logarithms. | And hence 
the proportional ſpiral is alſo called the logar ithmie ſpiral. . 


That proportional ſpiral, which interſetts it's radii at ought of 4:0 prod; 
ces logarithms that are of N apicr's kind. | #4 Tok per 


ade — p p pre 


Ari explanation of the Analosy of the Tangents, Sr. 
Fot if the difference between the firſt and ſecond terms in the geb 
metric ſeties was indefinitely ſmall, and the firſt diviſion of the circum- 
ference was of the ſame magnitude; then may that part of the ſpiral, 
intercepted between the firſt and ſecond radii, be taken as the diagonal 
of a ſquare, two of whoſe ſides are parts of 'thoſe'#2d#'> therefore the 
ſpiral which cuts it's rays at angles of 459, has a kind of logarithms be- 3 
longing to it, ſo related to their correſponding numbers, chat the fall? 
eſt variation between the firſt and ſecond terms in the geometric ſeries, 
is equal to the logarithm of the ſecond) term, \ a cypher being taken for 
the logarithm of the fitſt. But of this kind are the Hyperbolical loga- 
rithms, or thoſe firſt made by tlieir inventor the Lord Napier: conſe- 

quently the logarithms to that ſpiral which cuts it's rays at angles of 45% 

are of the Napierian kind.: .y6! to ona at it 100% 

for nt are 0 10 tuo) fy 10 ae $7 10 Maga: r: 03 21 

T he. Rhumb-lines on the globe are analogous to the logarithmic ſpiral." Article IV. 

| 1 en 516 enge To nens $18 2513133736! 10 
For every oblique rhumb cuts the meridlian at equal angles: and it is 

a property in ſtereographic projections; that the lines therein interſectiñg 

one another, form angles equal to thoſe which they repreſent on the 

ſphere. Therefore a projection of the ſphere being made on the plane 
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of the equator, the meridians will become the radii of the equator, and 


the rhumbs interſecting them at equal angles, will become the propor- 
tional ſpiral. e e 

Hence, the arcs of the equator, or the differences of long. reckoned 
from the ſame merid. are as the logarithms of thoſe parts of the corre- 
ſponding meridians, intercepted between the centre and rhumb- line. 


A Sea Chart being conſtructed, wherein the ' meridians are parallel to one Article V. 
another, and the lengths of the degrees of ' latitude increaſe in the ſame 
proportion as the meridional diſtances decreaſe on the globes,” will conſti- 
tute a Mercator's chart; wherein, beſides the poſitions of places baving 
the ſame proportions to one another as on the globes, the rhumb lines will 
be repreſented by right lines. 0 2997305 1 DAT . 


- For none but right lines can cut at equal angles ſeveral parallel right 
INES, 310 724 CEP 2 
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T he diviſions of the meridian line on a Mercator's chart, are the ſame dt u Article VI. 
table of the differences of long. anſwering to each minute, or (mall differ- 
ence of lat. on the rhumb line making angles of 45 with the meridians. 


For, in ſuch a chart, the parallels of lat. are equal to the equator, and 
are at right angles to the meridians: and therefore a rhumb of 457 cuts 
the meridians and parallels of latitudes at equal angles ; conſequently be- 
tween the interſection of any meridian and parallel, and a rhuthb cuttin 
them at 455, there muſt be equal parts of the meridian and parallel in- 
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258 An explanation of | the. Analogy of the Tangerits, r. 
| tercepted : now, on the equator," or parallels of lat. are reckoned all the 
ſucceſſive differences of longitudes, and on the meridians the ſurceſſive 
meridional differences of latitudes, or the diviſions of the nautieal merid.: 

therefore on the rhumb of 480, the ſucceſſive differences of long ate 


equal to the correſponding diviſions of the nautical merid. 


Article VII. The tangents of the angles which different rhumbs make with the meridians, 
| are direftly proportional to the differences of longitudes made un thoſe 
 rhumbs, when the meridiqnal differences of latitudes are equal ; or, are 
reciprocally proportional to unequal meridional differences of latitudes on 

thoſe rhumbs, when the differences of longitudes are equal. 

For the meridional difference of lat. is to the diff. of long. as radius 

is to the tangent of the angle of the courſe, or of the angle which the 

rhumb makes with the merid, therefore, when the meridional differences 

of latitudes are equal, the differences of longitudes are as the tangents of 

the courſes: but, when the differences of longitudes are equal, the me- 

ridional differences of latitudes are reciprocally as the tangents of the 

courſes. He {$2.4 $3 n 197 TON | 

Article VIII, The logarithmic tangents of #he half-complements of the latitudes," are ana- 
logous to the lengthened degrees in the nautical merid. line, in a Merca- 

tors's chart. | euch | 


For, in the ſtereographic projection of the ſphere on the plane of the 
equator, the latitudes of places are projected by the half - tangents of the 
complements of thoſe latitudes, which half-tangents are the rays of a 
proportional ſpiral : now, if a ſeries of ſucceſſive latitudes be taken on 
any rhumb, the correſponding differences of longitudes will be loga- 
rithms to the rays of the ſpiral, or to the tangents of the half-eomple- 
ments of thoſe latitudes : therefore the differences of longitudes are as the 
logarithmic tangents of the half-complements of the latitudes :* but 
(Art. VI.) the lengthened degrees on the nautical merid. are as the dit- 
ferences of longitudes on the rhumb of 452 ; conſequently the logarith- 
mic tangents of the half-complements of latitudes are as the lengthened 
degrees on the nautical merid. e | 

Corol. 1. When the angle between the rhumb line and the merid. is equal to 
45, then the longitudes of places on that rhumb are expreſſed by loga- 
rithms of Napier's kind; whoſe correſponding numbers are natural tan- 
gents of the halt-complements of the latitudes to arcs expreſſed in parts 

of the radius. | 0 
Coral. 2. Hence, to any two places on a rhumb of 4452, the difference of 
long. or the meridional diff. of lat. is equal to the diff. of the Mapierian 
logarithmic tangents of the half-· complements of the latitudes of thoſe 
places, eſtimated in parts of the radius. en | 
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- As there may be an indefinite variety of rhumbs, and cbereldte as Corel. 3. = 
many different kinds of logarithms, conſequently every ſpecies of loga- 1 . #; 
rithms has it's peculiar rhumb, diftinguiſhable by the angle it makeyg with 8 4 3 
the-merid:: therefore, among theſe there are two kinds, wherets- the 3 
differences of longitudes are the differences of the logarithmic tangents of | 
the half: complements of latitudes, eſtimated in minutes: of a degree; 
one of them belonging to Napies s form of logatithmic tagen and 
the other to Briggs s, or the nen een ohen * 5 

oY K to 115994553 1 Wes 
he common logarithmic - edits area ; Jable of the differences of longitudor, Article Re 
to every minute he 5 on the rhumb- line Waking angles ad the meridi- 
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For, let 2 repreſen the merid; diff. of lat. between two Ps N on i 
the rhumb of 4503 or it's equal, the difference between the logarithmic - 1 
tangents of the half-complements of the latitudes of thoſe places, eſti- 
mated: either in parts of the radius, of in minutes of a degree. Then, 

As the circumference in parts of the radius 628 37785 33, Se. i 

To the circumference in minutes of a degree'='21600; .. 55 $i 

So is a meridional diff. of lat. in parts of the radius = 2. KAR Ones, 1 

To a merid. diff. of lar. in minutes of” a + degreey's= = 0, 34377468, Sc. * 
* z. 377.24 903 0 15 8 I 
of Whose correſponlling: rhumb is differetk from that which 2 belonged W 
to; and the angle which this rhumb makes- with the merid. will be 
found by the following analogy from art. 7. 13 $931 
As the meridional-diff. of E on one rumd — © 34377468, &#! 2. 

To the merid. diff. of lat. on a rhumb of 45%, =: * | H 

So is the natural tangent of the rhumb of 45% = 10000. YN 

To the natural tangent of the other umb, 29088, 82 7, Sen 0 

Which tangent anſwers to 71 17 42“; and this is the angle Mae 4 
rhumb line malces with the meridians, on which the differences of the 
logarithmic tangents of the half - complements of the latitudes, i in Napier's 
form, are the' true differences of nn eſtimated in ſexageſimal 
ap of a degree. 2424130 YG 

Now Napier s lomirabms being to Briggs 8 as 2, 302 58, 2 is to 1. 

Therefore, 2 2, 30258, Sc.: 1 :: 29088, 821, Sc. : 12633, 114, Sc.; 
which is the tangent of 519 38“ 9* and in this angle are the meridians 
inter ſected by that rhumb, on which: the differences of Briggs's logarith- 
mic tangents of the half: complements of the lat. are the ue e differences 
of bs ro correſ ponding to thoſe iages. 
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7 be diff. between Briggs 8 Hoganithmic- ramp enits PY the balf-c hte Article X. 
of the latitudes of any to places, to the merid. dif. of 25 r 


between thoſe places, is in the conſtant ratio of 1 12 63 93:3 Sc. tot; or For 
I to 0,0007915704, Sc. | 
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VI. 4 AAA yepteſent. a trunk of timber, with a ecke b. elde, ch rab 4 machine 
the centre vf which paſſes the ſquare piece of timber B B. = ding 
A groove on each ſide, in which are placed the two pieces a Wo cou ey ho gh 
the foot of each reſting on the pins DD, that paſs through the trunk Iny part, in- 

the upper part of the irons are hooked to an iron pin at E, which paſ- ng by Ma- 
— the ſquare piece BB; which piece is ollowed between H jor Wm. 
and H, for the hooks of the irons CC to pals up and on WS = 
Whentheweight E touches the ground, the two irons CC fink the trunk 3,77 ,77,.. 
to E, which unhooks them at E; whereupon they fall off, and leave to Georgia. 
. trunk at liberty to float or riſe up again to the ſurface. 5 Ne. 479. p- 
A machine of theſe dimenſions, loaded with an iron ball, F, of 72 * * 
pounds weight,” being let down in water 100 fathoms deep, will go. down 7 7, 
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thoughts on the various genera and. ,/Þecies of" the Greet Muſic. ous Genera 
What 55 5 were, and how far the doctrine of the Ancients in this reſpect 2nd Species 
18 reconcileable with the true nature of muſical ſounds, are, you: know, of Muſic a- 
queſtions which have not a little perplexed the learned. mong the An- 


Web OURS, DOE cients, with 
That muſical intervals are founded on certain ratio's or -Proportions /ome obſerva- 


'exprefiblean numbers, is an old. diſcovery. Nobody 18 better acquainted tions concern 
with theſe propor tions than yourſelf; and J am not Fei obliged to you 7 ing their 


for the hight. you haye herein given me. It is well known, chat albmufical fle ** # 


ratio. 4 may be analyſed into the prime number 25 g and 5; and that all Jain 98 


en may be found from the octaye, fifth and third major Which re- pher 1 
ſpectively carreſpond t tothoſe numbers. Theſe are the Muſicians elements, Mufic. D 
from thevarigus bombiggtions.of which all the agreeable variety: of relations 3 2 


of ſounds reſult, - his ly ſtem is ſoxyelſ founded om experiente, that we may — I 


look 1 10 "the ft ſtandard of truth . Exery intervaſ that occurs in Muſic . S. Ne. 
is good bad, à8 it approaches to, or deviates from, what it ought = p. 266. 
KY, be on aß principles... The doctrine of ſome of the Ancients: ſeems Oel Ge. 
By f Kg 2 6 Dy into the numbers given us. by Prolemy, will Nov. 1 
only find the primes Arp ing 55 but , 11 Cc. introduced. 2 . 
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ded: conceits; and it ſeems not improbable, that the contradictions of 


different numerical hypotheſes, even in the age of Ariſtoxenus, and their in- 
| conſiſtency with experience, might lead him to reject numbers altogether. 


Alt is pity he did: had he made a proper uſe of them, we ſhould have 


8 


Had a clearer inſight into the Muſic of his times. However, What re- 


mains of the writings of this great Muſician, joined to my o- obſerya. 
tion and experience, has enabled me, I hope, to throw ſome light upon 


- 


the obſcure ſubject of the ancient ſpecies of Muſic. 


By the manner in which Euclid and others find the notes of their-ſeale, 


it mult have been compoſed of tones major, and limma . Hence the 
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ſeven. intervals of one octave would be thus expreſſed in numbers,, 


4256. 22 
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Some modern authors have from this inferred; the imperfection of the 


Greek Muſic. They alledge we here find the ditonus, or an interval equal 


to two tones major, expreſſed by 3, inſtead of the true third major ex- 


preſſed by : As there can be no queſtion of the beaury and-elegane 


the latter, the former therefore muſt be out of tune, and out of tune by a | 


whole comma, which 1s very ſhocking to the ear. In like manner the 
trihemitone of the - Ancients falls ſhort of the third minor by comma; 
which is alfo the deficiency of their hemitone or limma, from the true ſemi- 
tone major, ſo eſſential to good melody. , Theſe errors would make their 
ſcale appear much out of tune to us. This I readily grant; and add, that 
it appeared out of tune to them; ſince they expreſsly tell us, that the in- 


tervals leſs than the diateſſaron or fourth, as alſo the intervals between the 


It was uſual among the Greets to conſider a! deſcending as well as an 


haas led ſeveral learned Moderns to ee that the Greeks, a6 foie 


centuries, took the Proflambanomenss to 
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Of the narious Genera and Species of Muſic, Ge, 
and; in other centuries, to be the higheſt. But the truth of the matter 
is, that the Praſlambanomenos was the loweſt, or higheſt note, accordin 
as they conſidered the aſcending, or deſcending ſcale. The diſtinction of 
theſe is condueive to the variety and perfection of melody; but I never 
yet met with above one piece of Muſic, where the compoſer appeared to 
have any intelligence of this kind. © The compoſition is about 1 f0, or 

more, years old, for four voices; and the words are, Vobis datum eft 
noſcere myſterium regni Dei, ceteris autem in parabolis; ut videntes non 
videant, & audientes non intelligant. By the choice of the words, the au- 
thor en to allude to his having performed ſomething not commonly 
unde OO * n Pr. Meng n Ml LA in „ | 
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ſeveral ſounds, as alfo the correſponding modern letter. 
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f Where you ſee the ſame Greek names ſerve for the ſounds. in the atends. 
ing and deſcending ſcales.  - 23:19 bak ede anxini Cann ch ih 

n the octave here given, four ſounds, vi. the Proſſambanomenos, Hy- 
pate Ihpaton, Hypate Meſon, and Meſe, were called fabiles, — 
remaining fixed throughout all the Genera and n 7 7 oo 


- 


The other four ſounds being the Parbypate ton, Lychanos Hypaton 
Parhypate Meſon, and the Lychanes Meſen, LIN called — Ps. 
they varied according to the different ſpecies and varieties of Muſic. | | 

I come now to determine the queſtion, what theſe different enera and: 
Jpecies were. You know, that by genus and ſpecies. was underſtood a di- 

_ viſion of the diateſſaron, containing 4 ſounds, into 3 intervals. The 
Greeks conſtituted 3 genera, known by the names of enbarmonic, chroma- _ 
tic, and diatonic. The chromatic was ſubdivided into 3 ſpecies, and the = 


- 


diatonic into 2. The 3 chromatic ſpecies were the chromaticum molle, the 1 


ſeſquialterum, A 


ort vardous Geneta and Species / Moe Ges 
feed anti the Zorfienm. The 2 diuronit ſpecies wrre cheat 
cum molte; and the intenſum 3 ſo that they had ſix ſpecies in all. Some 
of theſe art in uſe” among the Moderne, but others are as yet unknown in 

ibn; or practice. gol un NWAff.̃ f” h i. 

I now proceed to define all theſe ſpecies, * determining the intervals, 
of which they ſeverally Würd ne . oc diatonicum #ntenſun, 
as the moſt eaſy and familia. 2 % 2Yp3V "Stat 
i The dratonicum. intenſum was pon of tes tones, and a ſemitone: 
but, to ſpeak: exactly; it conſiſts of a ſemitone major, a tone minor, and 
a tone major. his is in daily practice; and we find ĩt 1 _ 
ned by Didymus 1n Ptolemy' s Harmonics publiſhed by Dr Wallis.. 
The next ſpecies. is the diatonicum molle, as yet undiſcovered, as fir lay. 
appears:to me, N any modern author. It's component intervals are, 
the ſemitone major, an interval compoſed of two ſemitones miner, and 
the complement of theſe two to the fourth, being an interval equal to a 
tone major, and an enbarmonic dieſis. „ inet 

The third ſpecies is the chromaticum tonirum, it's component inter- 
vals are, a ſemitone major, ſucceeded by another ſemitone major; and, 
laſtly, the complement of theſe two to the fourth, een cu + 
nee tone. 

The fourth ſpecies is the chromaticum fefqubalterum; -which is 900 
tuted by the progreſſion of a ſemitone major, a ſemitone minor, and a 
third minor. This is mentioned by Ptolemy; as the chromatic of _ 
Examples among the Moderns are frequent. 

The fifth ſpecies is the chromaticum molle.©-It's intervals are two ſub⸗ 
ſequent ſemitones minor, and the complements of theſe two to the fourth; 
that is, an interval compounded of a third minor, and an enharmank 
diefis. This ſpecies I never met with among the Moderns. 

The fixth and laſt ſpecies is the enbarmonic. Salinas and others have 
determined this accurately. It's intervals are, the ſemitone minor, the 
enbarmonica, dieſis and the third major. 5 

Examples of four of theſe ſpecies may be found in modern practice. 
But I do not know of any Theoriſt who ever yet determined What the 
chromaticum toniæum of the Ancients was: nor have any of them perceiv- 
ed the analogy between the chromaticum ſeſquialterum and dur modern 
chromatic. The enbarmonic, ſo much I by the Ancients, has been 
little in uſe among our NMuftctans as yet. "AP to the diatonicum kin, 
it is too obvious to be miſtaken. 

Ariſtoxenus and others often mention the tone as divided into 4 parts 
and the ſemitone into 2; thereby making 10 diviſions or dieſes in the 
fourth. And this is true, if we conſider theſe ſounds in one tenſion; that 
is, either aſcending or deſcending: but, accurately ſpeaking, when we 
conſider all the diz/es or diviſions of the fourth, both aſcending, and de- 
ſcending, we ſhall find 13; 5 to each tone, and 3 to the ſemitone major. 
But then it is to be obſerved, 17 * ſome of theſe Jiviſions will be leſs than 


the Oy diefis : for, if we divide the ſemitone major into the ſemi- 
| tone 
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Of the various Genera and Species of Muſic, Ge. 
tone minor, and enbarmonic digſis: aſcending, for inſtance, E, N E, F,. 
and then divide in like manner deſcending, F, 1 F, E, we ſhall have the 
ſemitone major divided into three parts thus, E, , E, F; where 
the interval between F and N E, is leſs than the enbarmonic digſis be- 
tween E and &F and between X E and F, is as eaſily proved. 25 
Now, if we ſuppoſe theſe ſmall intervals equal, by increaſing the leaſt 
diviſion, and diminiſhing the true enbarmonic diefts, we ſhall then have 
a fourth divided into 13 equal parts; and, conſequently, the octave di- 
vided into 3 ſuch equal parts; which gives us the celebrated temperature 
of Huygens, the molt perfect of all. C 
From this it appears, that the diviſion of the octave into Eb parts, 
was neceſſarily implied in the doctrine of the Ancients. The firſt of the 
Moderns who mentioned ſuch a diviſion was Don Vincentino, in his book | 
intitled L' Antica Muſica ridotta alla moderna prattica, printed at Rome, 1 
1555," folio. An inſtrument had been made according to his notion; 9 
which was condemned by Zarlino and Salinas, without ſufficient reaſon. | 1 
But Mr Huygens, having more accurately examined the matter, found it 88 'F 
to be the beſt temperature that could be contrived. Though neither this 1 
great Mathematican, nor Zarlino, Salinas, nor even Don Vincentino, ſeem 4 
to have had a diſtinct notion all theſe 31 intervals, nor of their names, 1 
nor of their neceſſity to the perfection of Muſic. 5 if 
I muſt obſerve to you, that T received, ſome time ago, a manuſcript 'B 
from Florence, where a Muſician. of that city had rightly named theſe in- 
tervals of the octave. I found their names, you know, many years ago. 
In Huygens's temperature the tones are all equal: but, in a true and | 
accurate practice of ſinging, they are not ſo. And I muſt add, that the 7 p 
tone divided in every ſpecies muſt be the tone minor; for the diviſion { 
of the tone major is harſh and inelegant. So that, in the diviſion of the 3 
fourth, it is to be obſerved, that in every ſpecies, the tone major muſt 3 
either be an undivided interval, or make part of one. e feos d 
You may perhaps wonder how the foregoing doctrine can be found 
in the writings of the Ancients, ſince the diſtinstion of tones into major | | 
and minor is no where mentioned in their writings. But it is to be ob- " 
ſerved, that tho” the terms do not occur, yet the thing itſelf was not 9 5 : 
unknown to them. I own, they have not expreſſed themſelves fully; | 4 
yet, from the whole of their writings come to our hands, I think the | 
doctrine before laid down may be well ſupported. But, as it would re- 
quite ſome time to put this in a juſt light, L muſt. defer it to another 
opportunity. e 


e 
„ 7 — 


II. I think the incloſed paper is the effect of great ingenuity and 4 litter fm 
much thought; and as the ſubject · matter of it may tend to give great % John 
improvement and pleaſure to many, not only in our on country, but 5 Ty 3 
every-where, I hope my preſenting .it may not be thought improper, that 5, "ir 9 
it may thereby be printed and publiſhed to the world. ben Hef =_ 

Ns | | ts pital, to the ES 


TOL. X. Park - M m ä 


* I - 4 - 
" : * CEN 8 
—— ——— U—U—U— 


- ha " q P 4 

S 2 * __ 

Q * I 3 * - 
* 3 


1 k l 8 eren * Wee nl Wl 2 "FP * N TAY * * 
n 8 A e n. * l en 1 

| pad n 

W ln N Re 


n a —— N ; * . A 7 . 
„ 


* ' re rr a = 
l 1 n *. Ard Wr -x * I. l * TP I 9 Shaker oi... 
* „ b, : l Mil 4 * - " N * N T4 9 | FF. e er De 9 NS 
N e — N r ann TOR NANCY DOPE * en 

NT EO Ld IT Nr ea eee een hne eee ne * 
* TY vw *s ION 4 * N _ "ey oo a 8 TY 1 * W 9 9 N 2 n * Nane 7 * * 2 * x oe 3 

a 4 , ' wh, N 248 2 " 
e 1 * - * 


4 


a paper of the It was invented and Written by My Creed, a Clergyman, WhO was 


late Rev Mr 
Creed, con- 
cerning à ma- 


chine to gorite 


eſteemed, by thoſe who knew him, to be a man well acquainted with 
all kinds of mathematical knowledge. And was ſent me by a gentleman 
of very diſtinguiſhed merit and wortn. 9% 130) LV 


down extem- A demonſtration of the pallibility of making a machine that a all | write , 13 


pore Volunta- 
ries, or other 
pieces of Mu- 
ſic. Ne. 483. 
p- 445. Mar. 
Sc. 1747. 

Read Mar. 


12. 1740-7. 


Maxim I. 


Maxim II. 


Maxim III. 


Maxim IV. 


Fig. 61. | 
Problem. 


tempore Voluntaries, or other pieces of Muſic, as faſt as any maſter 
ſhall be able to play them upon an organ, harpſicord, &c. and that in a 
character more natural and intelligible, and more expreſſive of all the varie. 
ties thoſe inſtruments are capable of exhibiting, than the charafter now 
in uſe. | TIS RT ITO 
All the varieties thoſe inſtruments afford fall under theſe 3 heads; 
Firſt, The various durations of ſounds, commonly called minims, crotchet; 
&c. Secondly, The various durations of ſilence, commonly called regs. 
Thirdly, The various degrees of acuteneſs or gravity in muſical ſounds, as 
A re, B mi, &c. FOES 15 
Strait lines, whoſe lengths are geometrically proportion'd to the vari- 
ous durations of muſical ſounds, will naturally and intelligibly reqreſent 
thoſe durations. Ex. gr. N | : 


7 | ö 6 " 
— 
* ' — 


The firſt (being 2 inches) repreſents a ſemibreve. 5 of 


The ſecond is 1 inch, and denotes a minim. 
The third is half an inch, and ſignifies a crotcher. 
The fourth is a quarter, and anſwers to a quaver. 
The fifth is an eighth, and ſtands for a ſemiguaver. 
The quantity of the blank intervals, or diſcontinuity of the lines, will 
exactly repreſent the duration of ſilence or reſts, Ex. gr. 95 
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The different degrees of Muſical ſounds, as Gamut, A re, B ni, &c. 
may be repreſented by the different ſituations of thoſe black lines upon 
the red ones or faint ones. 03 2 hog ame 
To make a machine to write Mufic in the aforeſaid charafter, as faſt as : 

. be play'd upon the organ or harpficord, to whith the machine 15 
# | | | 04% e den 
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| Of the various Genera, ond Species 2 Muſic, G tr. 267 
That a cylinder may he made hy the appliration of a, circylating, not Pefolarum. 8 
a vibrating, Pendulum, to move equally upon it's axis the quantity of i inck 
in a ſecond of time, which is about the duration of a minim in allggro's 5; ; 

Suppoſe the cylinder à to be ſuch, and to.move under the Keys of an Fig 62. 
organ, as b, c, & and nail points under the heads of the keys, it is ma- 
nifeſt, that if an organiſt play a minim upon c, that is, if he preſs down | i 
c for the ſpace of a ſecond, the nail will make a ſcratch upon the cylin- 4 
der of 1 inch in length, which is my mark for a minim. | þ 
Again, if he reſt a crotcbet, that is, if he ceaſe playing for the ſpace MY 6 
of half a ſecond, the cylinder will have moved under the vails half an 1 
inch without any ſcratch; but if the organift next preſſeth down d for | 4 
the ſpace of half a ſecond, the nail under 4 will make a ſcratch upon the 4 
cylinder half an inch long, which is my mark for a crochet. It will 
likewiſe be differently ſituated from the ſcratch that was made by c, | I 
and conſequently diſtinguiſhed from it as much as the notes now in uſe 1 
are from one another by their different ſituation in the lines. (Vide 
Fr 64 „c Ml, IL EET... 
eſe three inſtances include all that can be performed upon an organ, 
Sc. M l.. 
Therefore it is already demonſtrated, that whatever is play? d upon the | 
organ during one revolution of the cylinder 4à (Fig. 62.) will be inſcribed 4 
upon it in intelligible characters. proceed to ſhew how this operation 4 
may be Sm d 4 BE Conan | 
In Fig. 63. aa, 6, c, d, are the ſame as in Fig, 62. Let x be a long Fig. 63. 
ſcroll of paper wound upon ſuch a, cylinder as 2. Let eee e be the ſame 
ſcroll brought over the cylinder @ a, to be wound upon the cylinder y y, 


1 » 


as faſt as the motion of 4 4 (which is determined by a pendulum) will N 
It is manifeſt, that whatever is play d upon the organ during the wind- 
ing up of yy will be written on the ſcroll by the pencils l, c, d, Sc. 
All the graces in Muſic being only a ſwift ſucceſſion of ſounds of 
minute duration, will be expreſſed by the pencils by ſmall hatches geome- 
trically RIopgriond. to thole durations. . . gr... © 0 : 
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If a line commenee exactly over 
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Flat or ſharp notes are implied by their ſituation on the red lines; 


mr {Bp by "ry 414 2 
So a ſmall interval indicates the 
contrary; a 0 O61 nn 
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the natural notes being always drawn between them, viz. in the ſpaces. - 


in 


N. B. Though, to facilitate the demonſtration, 


Laſtly, whereas, in the * ordinary way of writing Muſic,” you have 
either no character for graces, or ſuch as do not denote the time and 
manner of their performance, here you have the the minuteſt particles of 
ſound that com poſe the moſt tranſient, graces mathematically delineated. 


9 k „ 1 - 


1 inch of the ſcroll per poſtulatum. 


. 


lay*d in a ſecond of time; viz. as many as are contain d 
131 TE | i 9 


* 


>, ... L NOUS, 'Þ I ſuppoſe the pencils to 
be fixed under the heads of the keys, and conſequently to require a 


very broad ſcroll to paſs under them; yet I intend the'pencils a more? 


commodious fituation, viz. the motion of the keys to be communica» 
ted by ſmall rods to them (which I know better how to do than to de. 
ſcribe, the ſcheme would be ſo perplex*d). The pencils are to be 
made of ſteel, and ranged in cloſe order likethe teeth of a ſmall comb 
ſo that a very narrow ſcroll will do. I ean-prepare the paper. to-re- 
ceive a very black impreſſion from the pencils at ſo cheap a rate, that, 
at the expence of 64. in paper, I can take in writing all the Muße 


that the ſwifteſt hand ſhall be able to play in an hour. 
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11 E cleftrical foarks f from n ſuch as iron Ny a- Abftra8 of 4 

ver, are capable of kindling all ſueh fluids as may be teig con- 
otherwiſe kindled by actual flame: And this peti- . 
ment ſucceeds delt, When rde 8 e i 8 23 
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len manner. the ſame ſpirits mb ally 0 be fer on ie Oy "the 4 ks Leipfic, 2 
_ proceeding from an electrified tube of tin HD N Parks 1744 by - =_ 


This experiment with the ſparks colt Rom a" when made ings 


| W 
Klebe, was firſt made by Dr 'Ladolpb, ol Berlin ; who, toward dhe Greek e 
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" 7 concerning Eleatriclty. 3 


the friction of à glass tube, — etbertal ſpirits of: Frobenivs. This 
-was'dotic at the 8 ot the Royal. Academy, and in the preſence of. 
ſome hundreds ot perſons... This" account was ot only related: in the 
Berlin Gazette, of the zoth of May laſt; but has been ſince” confirmed 
dy ſeveral letters, ſent from: Berlin to Lights: to Count Manteuſſel 4 


wee after the experiment. 
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"Mr Mar/call;- who now flidies heres. alſo: -pominunicaa Rodd * 
ter he had received from Berlin concerning the ſame; and I have ſince 


been alſo certified of it, by the account of ſeveral men of learning, that 
had ſeen the experiment at Berlin, and that have ſince viſited me at this 


place, Laſtly, Mr Reinhart, who came hither about laſt Eafter, with 
> Count 26RE, Great Chancetion of Poland, told me, that the Expeddwair 


Was not di fieslk e tolbe made; and that thę liquot, called nid efenti; 
dDiegetabilis *, might very readily be Kindled By 7 the electrical 258 1 


immediately ſent for ſome of that BENS and found the experiment ſuc. 


—_— £ — 


ceed to my win. 
Red- hot iron ſets no ſpirits « on i fire, tho held very near to thoſe ſpirits 


but if that iron is made electric, its electric ſparks very. readily Kindle al 


well-rectified ſpirits. 


The ſp pos that proceed from the body -of a man, made electrical, 
kindle ſpirit as quick as thoſe from cledtrified metal, whether the body 


of the man is rendered electric immediately by the glaſs tube, 'or by the 


intermediate tube of tin. 
I made this experiment with ſucceſs upon myſelf, before his Excellency 


Count Manteuffel, at his houſe, about the middle of laſt May, in the 


ſence of Profeſſor Chriſtian Wolf, of Hall, and many others. Nei. 
ther myſelf, nor any of the company, knew, at that time, that the 
electric ſparks, from the body of a man, were capable of kindling ſpi- 
rits; but, upon ſeeing the Quinta eſſentia vegetabilis kindled wich ex- 
traordinary quickneſs, by the ſparks proceeding from an iron tube that 
was ruſty, one of the company ſtarted the queſtion, whether the ſparks, 
from the body of a man, might not poſſibly do the ſame? Upon Which 
I immediately ſtept on to a frame, over which blue ſilken lines were ex- 
tended: I took hold with one hand of the ruſty iron tube, Ag held the 
fingers of the other over ſome of the Quinta eſſentia; and dhe ſparks 
from my fingers immediately ſtruck with ſuch violence into the ſilver 
| ſpoon that held it, that the eſſence was in a moment ſet all-in @ flame. 

This experiment, ſo unexpected, gave the greateſt ſatisfastion to all 
the company; and an account of it was publiſhed. in the Zeipfic Gazerte 


of the 21ſt of May; where it was alſo mentioned, that r orfv 
experiments, with the ſparks of electrified weren e 1 been made 


both at Dantzic, and at Berlin. 1 ie! 
Dead fowls, pork, and veal, both raw 3 may de made clecie 
by a tin tube, or by the hand of: a man; inſomuch 7 ws the ſparks, pro- 
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' -oeding from thoſe ſeveral. bodies, Will ald: kindle the ſame eſſence. If 3 
225 id bodies, as arg uſually kindled by flame, are not fine enough, | i 
they need-anly, be warm d. a little ig the ſpoon : or the ſpirits may be — 


8 


| lighteda F blown out. again, before they are brought to 
the ee nne 9 bf 
0 850 manner I have kindled, with the electrical ſparks, camphorat- 1 9 
ed ſpirits of wine, coloured with ſaffron, the common Eſſentia vrgeta- , 
Balis; and even French. brandy, and corn-ſpirits, only taking the pre- 
caution of warming theſe liquors a little before. Nn tie 9 : 
Even oil, pitch, and ſealing wax, may be lighted by the electric ; ' 
ſparks, provided they are before, heated to a degree tliat is next to 1 
kindling. £ 4 | 
hs Aer Mo Du Fay had diſcoyveted by accident, that an electrified Of Elearica! 
human body, if touched by another nut electrified, would emit ſparks {ie Sam. 
that pricked pretty ſharply, theſe; experiments were repeated in the Hollman. 
univerſity of Leigſic; and inſtead of the glaſs tube which Mr Gray and prof. Pb. 
Mr Du Fay uſed, they applied a glaſs ball, ſuch as Mr Haw#/bee for- Ord. Gotting. 
merly uſed in his electrical experiments. On this occaſion it was ob- I alter to 
ſerved, that electrified bodies, eſpecially thoſe of animals and metals, ot * 5 
emitted a fire fo ſtrong, that not only ſpirit of wine moderately warmed, Gottingen, 9 
which ſucceeds very eaſily, but alſo other inflammable bodies, ſuch as Oct. 15. 1 
gunpowder, pitch, brimftone, and ſcaling- wax, being firſt well heat- 1744. N.. 475. 
ed, may be ſet on fire. I relate theſe laſt experiments on the credit of p. 239. Jan. 
another; but the former I can affirm on my own experience whilſt the 1 
glaſs ball, .thro* which an iron axle paſſes, is turned ſwiftly round, 10. 1744-5. 
there is put upon it as near as poſſible an iron tube, made of iron plates | 
tinned over, near an inch in diameter, and 3 or 4 feet Jong; and laid 
horizontally on lines of blue ſilk : and to keep the tube from doing any 
hurt to the, glaſs ball as it turns round, I put into it's hollow extremity 
ſome bundles of various ſorts of thread, ſome plain, and others covered 
with gold or ſilver, the extremities of which whilſt they touch the ball, 
amongſt other pleaſant pbænomena, make the force in the iron tube 
much ſtronger. The other extremity of this tube is held by a man, 4 
who ſtands. upon a cake of pitch 2 or 3 inches thick, red into a 9 
wooden veſſel: and then the electrical force is ſo diffuſed thro* his whole AJ 
body; that any part of it will attract and repel alternately leaf. gold 4 
and other light bodies, and if any part, either of the iron tube, or of Y 
the electrified perſon, . is touched by another not electrified; it will emit 2 
ſparks, that are extremely pungent. It will often happen alſo, that if 
the electrified perſon ſtanding on the pitch has a ſword on, ſparks. 3 
1 ih emitted from the extremity of the ſheath, even of their own 9 
Ord. e | £244 3545 $13 10 01. Ni n yg. er Fig as | 
1 Let the perſon who ſtands on the pitch hold a gold or ſilver laced | 1 
de ny =o operon) nom iagaeryererer 1, — 
fied holds hi vp [T itroke and pain in his arm. If a perſon not electri- | | I 
holds highly rectified ſpirit: of wine, moderately warmed; in a 3 
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A.letter from 


Hen. Miles, 
D. D. F.R.S$. 
to My Hen. 


„ 
firing Phoſ- 
phorus by 
Electricity. 
{bid p. 290 
Read March 
7. 17445. 
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ſpoon, and an electrifled perſon brings his finger, an iron key!” ö e 
oint of a ſword near 3 oe le le k. vil dnn 
inflamed. If an electrified perſon holds a ſpoon with ſpirit of wine in 
his hand, and one of the company puts his finger near it, the ſame 
effect will follow. If 2, 3, or 4, ſtand upon pitch, and join theit hang 
or e unite by the mediation of a cord, iron tube, &c. the laſt will per- 
form the ſame with the firſt and fecond; nee et 77 0 
I do not mention other newly diſcovered phenomena, relating to the 
attraction and repulſion of the electrified body. I-ſhall only” add, chat 
when the glaſs ball is turned round, a hand muſt be uſed, that is d, 
and not too hot; for nothing has yet been found equal to'a human 
hand. | K „ 
3. It came into my head laſt night, to try whether the bis of an 
excited glaſs tube would not kindle Phoſphorus ;/ and having been uſing 
my tube for the ſake of a little exerciſe, I took à ſmall bit of about 2 
+ of an inch long, which has lain by me theſe ten years; and having 
nothing at hand convenient for holding it, I roll'd it up in à ſmall piece 
of white paper; and applying it to the excited tube, it immediately 
took fire, emitting a conſiderable quantity of flame and ſmoke: after 
ſome time I quenched: it, by dipping it into water, Which was ready 
for that purpoſe ; and taking it out again without ſtaying any longer 
than to be ſatisfied it was not on fire, I applied it as before,” when it 
ſuddenly took fire, as at firſt : this I repeated in the ſame manner for 
6 or 7 times with the like effect; tho* the Phoſphorus could not be 
drained of the water, eſpecially as the paper about it was wet. 
The room in which I made the trial was not abſolutely dark, having 
a dull fire (tho' without any. candle): the tube I uſe is about” 2 feet - 
long, the diameter of the bore nearly one inch, the thickneſs about 
of an inch, hermetically ſealed at one end (which ſort are, by the way, 
moſt convenient for rubbing) : the Phoſphorus was held generally about 
5 inches from the tube; but once or twice bringing it nearer, I could 
perceive a continued ray of light from the tube to the Phoſphirus. 
Some occaſions calling me away in the midſt, I could not be more ac- 
curate ; but I would not omit to tell you one obſervation I made, upon 
pretty ſmartly exciting the tube, that the corruſcations of light were 
larger, more ſubſtantial, and of a more regular form than I had ever 
obſerved them before, this happened, not when the Phoſphorus was ap- 
plied, but in the intervals. Whether any of the fumes of the Phojphr- 
rus, which remained in the room, might contribute hereto, 1-cannot 
tell, tho? it is not very likely. Tho' I never made many trials with 
Phoſpborus, yet as I am not inſenſible, that ſome ſolid kinds of it will 
be inflamed by the mere action of the air upon it, when it is taken out 
of the water in which it is uſually kept; I was therefore minded to t 
whether the air would have that effect upon mine, and accordingly took 
it out of the water, with a forceps, and laid it down on a ſhelf, fo as 
nothing touch'd it but the inſtrument which held it, ent, 98 
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F are ſcrewed little planks, the middle part of which is hollowed, fo as 


priveivoizhe leaſt wlimmering'dfi fight; ins- the labs” was fuſſiciently 
dark after it had lain there for tlie ſpace of half an Hour, whiehiT 
Thought long enough 200 fatteff epa it was nor, Käldled by, the 
action of the air upon it in the abovei mentioned experiment. Muang 


A tepreſents the tube which I held un my rightchandy and esteited Fig. 22. 


with my left, having o a glove, Wich I find more [convenient for me 
in rubbing it. I ſhould obſerve, that my method then was to rub It 
ſmartly Brabour half a ſcore times up and down; and then giving it 
one brif ſtroke, beginning at the end from me, upon diſcharging my 
hand quick from the tube, the corruſcations of light appear as mat kd 
4 and g, both in ſize and form : ſoime allowance may be thought tea- 

ſonable to be made for one's judgment in ſuch'a caſe; the motion being 
ſo very ſudden, and the pbenomenom ſo ſoon diſappearing. But Ein- 

tend to repeat the experiment whenever the temperature of the air ſhall 
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y ling 
4. § 1. Hollow 'glaſs/balls;/-anid” veſſels 


approach of a body void of Electricity, burſt our in a continual 1. G. 


ſtreamdz/2 no oft An. it VECOL B03 Dal Lat. Prof. 
; 1212 bh. ty of: Leiplic! Ibid. p. 307. Ereſ. Mar. 21. 1744-5. 


8 Ja 
1 . f up and do n, the 
ſparks are emitted by intervals. e ein 3. 86303. 34.385" | 
$ 3. For the more convenient rubbing of the tubes, I have cauſed a The Hind: of 


machine to. be made after the following manner. Four columns are in- NN 
excite 


- attrition, 


to fit the convexity of the glaſs. tube, IL of Fig. 2. 


and hair, as cloſely to embrace the 


#@ IIS 


backwards and forwards. The extremities of the tube 4 4 are armed Fig. 2. 
with braſs caſes, which are cemented to them.. 
To the caſes are annexed rings, to which are faſtenedchempen cords, 


one of which q 7 is drawn thro a hole of the column u, and the other 


2 over a pully x faſtened to the column y 2. Then the glaſs tube, 
ing drawn backwards and forwards by two perſons, abundantly com: 
municates the Electricity excited therein to an iron tube fl, placed in 
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FELACTRICITY, 


Sets of Bll: To; the extremity- of che rom tube a r rie 
'threads, which touch the glaſs tube het cen the two ume yrandyfh, 


507.4. And zbo';the dparks excited by the rotation of a glaſs billion 


continually gn che ſurlages f metals yet has Which are: ftom gti 
veſſels drawij to and fro are mone vehemeruly ꝓungent, »-provided\thar 
theſe. veſſels are ef Keane magnitude: wien dhe Halls, and - the wy 
1 good. 909 M39 vr Arti 1400 Mito! : «31 ae dur n 
$5.7 The cleftaical ſparks alſo, which ate raiſhdi an the Jurfires 
metal by che drawing of glaſs tubes, e the (parks — 
ning cound-of  & Jaſs veſſels. Rm 9927 283 nenn ee > Dicer! 
: 4 6. Glass baſis cubbed by the hend 4s they are turned round i ſbev 
more Kane than by the application of a leathern cuſhion - 
8 7. In experiments made either by turning the hall, or drawing! the 
tube, there is need of three peress. But /incuſing the Turners Wheel 
_ wants only. one. tz: noh Pair iti 
§. 8. J call that EleQricity /imples which: is raiſod by one glak reste 
SY or tubes double, waiche1y mala by A pl g. guadraple by 
4. and ſo On. el Von 1 oft) it! 9M tot 0 n Jon 5 
N. 9. The Electricity, which raiſed. by che attrition of 2 glaſs balls, 
of the diameter of 2 a Paris foot, was tele och water, dnow; and i je, 
chat the electrical ſparks ging n theſe bodies have ſer bie to 1 
ſpirit of wine warmed. ee 26501 26:0 Frag le 
In water the experiment is made 2 ways. For either the ſpitit is aps 
plied | in a ſmall ſpoon, and hanging — an electrified iron * 
elſe a finger dipped in warm ſpirit of wine is extended over water in a 
tin veſſel, but at a certain diſtance from the ſurface of the water. To 
the veſſel, covered with a Hken net, is added an iron wire, which 
reaches to the glaſs ball, tube, or veſſel, in the electrical machine. 


8 Snow and ice alſo are laid upon the filken net in the tin veſſel. 


9 10. To make the Electricity ſtill greater, 2 machines are fo plated 


as to have each of them 2 balls; which communicate the Electricity to 


Fig. i. 


the ſame iron tube. Over each machine is laid a filken net ab, to 


which the iron tube cd is Joined, which extends near the machine 2 iron 


arms, bc, ef andb d, g b, to which liver threads are Joined touching 


the balls in K mm. ig: 


The EleArici- 
ty, when it 
returns into 
the body, 
from which © 


city is diminiſhed.” 


If inſtead of balls T Walke ue af alas cups, which as they vin 
round are rabbed”by cuſhions; I add no filver threads to the iron arms, 
to touch the veſſels. For I have found, that by adding theſe the Etectri- | 

$ 11. The machine with the glass veſſel, and a man Hat turns the 
glaſs veſſel with his foot after the manner of theT urners, reſt upon filken | 
nets large enough for the machine and the man to be at a 3 
diſtance from he wooden fides, to Wien the nety's are faſtened.” | 


it firſt proceeded, is diminiſhed. * 0 


Fig. 5. 


§ 12. When the glaſs veſlel as it turns is rubbed by the th 
only the iron tube placed on the tube and neareſt the veſſel 
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andthe machine. diſtawer a certain 30 . which! light bo- 
del under a glaſs ball, which anather mam holds it his hand, are — 
ouſly enovRds Mou vil noowed gaigd 2984 lis} Nie) mn „1. 


13. The ſame happens, if a hall is mate uſe of inftead of the velit 
Add penn, who apphies his hand as it murns, ſtands with one foot. on 
the machine, and the other onthedilkenatein briovos et, 0115 

14. 
3 the filken net near the glaſs: veſſel or ball, another tube c 4 
added, and extended in ſuch a manner as to touch the machine in 6, 
the ſparles, Which beſooe were e ceaſe, a the Mining force 
is greatly diminiſned. rn 


But when things are che and the iron tube re 10. 


$ 15. The machine, by which Electricity may conveniently be thee. F'eftricity 
in vacuo, and propagated thro' a glaſs ball into the! air, and: wanne 8 


catedt to all forts of bodies, is repreſented in Fig. 6. 

It conſiſts. of a! glaſs veſſel a h c d, to the — ac eye, 
are cemented brazen plates, to one of which @ c is annexed a wooden, 
arm ef. In this wooden arm and another plate d are conical cavi- 
ties, into which little axles may be put, which being im form of a ſcrew 
are faſtened into the ſides of the. metallic {upport | ghik im, which! 
being furniſhed»with a male ſcrew- me, may be . into a female 
ſcrew in the onb of the pneumatical machine, The male ſcrew paſſes 


ate o is forewed; the upper 
in and hair approaches the glaſs veſſel: - 

Into the ball @ & d is infixed a penforated metalline 
the cavity of which a piece of catgut is paſſed. This catgut is wound 
about the wooden arm ef within the hall, and has a button which fa- 
ſtens it to a bent elaſtic plate: perforated at. the end /t. The eatgut is 
let out of the bell thro! a hog's bladden open on both ſidea. One part 
of the bladder is bound about the metalline tube g, and tied with a 
Xx of packthread'; and the other 1 is ſtrongly faſtened between 2 

nots made in the catgut. The bladder is wetted; fo: that after it has: 

been wiped on the inſide with a linen cloth, it may eaſily be extended 
or ent; On the outſide of the bladder appears a certain part of 
the catgut x, by the 3 Which the glaſs veſſel may be agitated. 
and rubbed under'the bell. | 
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thro? a hole of a bent elaſtic plate. To the foot of the ſupport Im 2 * 9. 
part af which a 4 boiog Hined with buck- Fig. 7. 


eplinder g. thro” Fig. 6. 


8 16. In a fquare iron veſſel e 4 whith s place ther im a ſilleen Fig. 6, 7,8 


net extended over a hollow glaſs veſſel a:4 C d, Fig. 8. or upon reſin, or 
ſealing wax, and has an iron ſtile e, annexed to i and extended to- 
ward the cuſhion, are placed ſmall bits of leaf-gold. To a moveable 


metalline cylinder g which may be thruſt thro? the middle of the 
neck of the bell, is annexed tranſverſly an iron wire 1 &, 2 or 3 lines 


diſtant from the pieces of leaf- gold, which leap towards it, as ſoon as 


the glaſs veſſel, on the air bei drawn out of agitated, | 
rubbed by the culhion. a " 1 5 AY ” * 
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e . emit cledtical dank in 22 on ache approath 
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F 18. Thus alſo. Electricity excited. bout ix cular 
1 wire, and pervades theo? Wed tube, and emits fire in the dark ar; 
Wh ps end of the wire within the hell; and-attracts the: af golden the 
ion veſſel. 0 COT TO ras of 2 25/9 1988109 Roe 
Uſe of th 8 19. Bae the! 2 anterior columns a 5 and c d., are ſuſpendeſ glaſs 
machine de. veſſels or balls e and /, and an elaſtic plate i Kis put inte the e 
gpl | hole of the third poſterior chlumn, and a wheel is added [ro theiide. 
ED A catgut faſtened to the elaſtic plate in æ is wound round the ger 
arms of the veſſels, and faſtened to che moveable plank þ 4 mae Thus 
the glaſs veſſels may be turned round. eee 
8 20. In order to turn a glaſs veſſel or ball, a corhs p qir un 
round the wheel, and the wooden pullies of the. veſſels or balls, and 
may be ſtraitened or looſened en means of a re applied 10 the why 0 
part of the machine. 
$ 21. The anterior columns are o faſtened by 2 a frihans N . | 
perforated cylinders ſtand out, in the hinder part of which a very ſmall 
column is fixed, in which again two little cylinders covered wa buck- 
{kin with hair underneath i is faſtened: but in the fore part an inſtrument. 
in which ſilken threads are extended; to which an iron tube with 2 s 
is faſtened. © This tube is held by perſons ſtanding on ſilken | nets ih 
electrified. Into this tube if a {word is put, which hangs by dhe ile 
with a allen thread, the electrical ſparks will be emitted from it's thelly 
Fig. 11. and kindle ſpirit of wine in a ſmall ſpoon. So what I call an eee 
| ſtar * is laid on a large ſilken net, and connected by means of n e 
wire with the brachiated glaſs tube, annexed to a ſmaller net near de 
veſſels or balls. As ſoon as the olaſs veſlels in turning receiye th ffie⸗ 
tion of the cuſnions, or hand, the rays of the ſtar emit Thinks! ſtreaks/n 
the dark, and when the ſtar is turned round, | deſcribe a lucid ci 
S 22. When the veſſels are turned round, Glver- threads, touching 
the veſſels are joined to the arms of the iron tube. Thus þ continues 
ſtream. of Electricity is obtained. But on the contrary the Rlectrie s 
diminiſhed, if the extremiies of the veſſels, as then turn, have ſilver 


i# 4 ref FI. t. 
See the 42a Germanica, « or 1 Memoirs of Germany, Vol. 1 5 b. 14 206 
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threads added, which touch the veſſels. In like manner if cuſnions are wh 6: 

applied inſtead of the hand, the Electricity decreates. þ- 4th ooh ag dF en 4 
g. A hollow globe of glaſs,: of 6 or 8 inches diameter, being ſwiftly ra of a bi 
turned round upon it's axis, by means of a large wheel, in the manner 3 1 1 
Mr Hauk/oee formerly adviſed; and being rendered as electrical as poſſi - Prof pg | 1 
ble by the application of a dry woollen cloth, or rather of a very dry Phi, ac the | 
hand; if,  whilft in this ſwift rotation, it be brought near the end of an 4cad' of .* 4 
iron bar, ſuſpended by ſtrings of ſilk that are exceedingly well dried, Wirtemberg, 43 
S ſuch an electric power will be. communicated to the iron, that u © mg 8 F 
touching the other end of it with one's finger, not only ſparks of fire, att by Md JF 
in the uſual manner, will be emitted very. briſkly, but even blood will Baker Aron 1 
be drawn from the finger; the ſkin of which will be burſt, and a wound M- Ellis, and A 
Dc 0-1 , i nnd ie py 51 ag 4. 
2. If highly redtified ſpirit of wine heated in a_ſpoon, the ethereal J, 1. Baker - 
ſpirit of Frobenius, oil of turpentine, ſulphur, pitch, or reſin melted, be x. 456. p. 3 
applied to the iron bar, inſtead of one's finger, the ſparks proceeding 419. Apr.&e. 4 
therefrom will ſet it on fire inſtantly, e 4. Read 1 
3. A chair being ſuſpended by ropes of ſilk, made Fenn (os oY 23. 1 
man placed therein is rendered ſo much ele ical by the motion of the 1 Mn 
above-mentioned globe, that, in the dark, a continual radiance, or | $ 
ons of light, appears incircling his head, in the manner ſaints are I 
painted. | b 


4. If ſeveral ſuch-like globes, or electric tubes, are brought near the 
man ſuſpended in the chair, the motions of the heart and arteries are 
very ſenſibly increaſed ; and if a vein be opened under the operation, 
the blood that comes from it appears lucid like phoſphorus, and runs 
out faſter than when the man is not electrify e. 
5. Water, in like manner, ſpouting from an artificial fountain ſuſ- 
pended by ſilk lines, ſcatters itſelf in luminous little drops; and a lar- 
ger quantity of water is thrown out, in any given time, than when the 
ountain is not made electric. "4h i e 
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N. B. If 3, 4, or 3 globes be employed, the effect will be proportionably 
better: and M. L. Abbé Nollet has found, that globes or tubes made 

of glaſs, coloured blue with zaffer, are preferable to others ; for 
when the glaſs is blue, the experiments ſucceed in all weathers; where- 


, in darmp weather, the white glaſs loſes much of it's electrie power. 


6. In the late edition of the works of the Hon, Mr Boyle, e is a letter 4 iter from. 
from Mr Clayton, dated June 23. 1684. at James city in Virginia; in % Rev. | 
which he gives Mr Boyle an account of a, ſtrange accident (as he calls it); Her Miles, 
and adds, that he had, incloſed the very paper Colonel Digges gave him 3 4. 4 
of it, under his own hand and name, to atteſt the truth; and that the containing 
{ame was allo aſſerted to him by Madam Digges, his lady, fitter to the Oh/rvations 

= 88 ,,, | 
Vol. V. Page 646. R N a0 | ens. 
— nary eee I ot 


5 * 8 . 


f LHCTRECITY, 7 
wn and. eee the' Lone Baltimore, to whom 

© 3 1 happened. Ded 15 „„ RAe _ 
Med Tx r. very unh. came not to till after Mr Bon. 
(pvp works 6.44 printed; and 4 could not be inſerted wie Mr 6 255 | 
85 Fee tox letter: bur, OE ane mer N a I Frame the following cr 
Ae p. 441 N 15 8870 114000 e 


Fa tes 7 e eee ith 16 %n 
Jave 3. Tete h hap EY abi the month of November, to otie Mrs $. 
l 


I 745- fannah Sewall, wife to Major Nic. Sewall of the province aboveſaig. 
| 1 A faſhing of ſparks ( ſeem'd to be of fire) in all the wearing 
« apparel” ſhe . put on, and ſo continued till Candlemas: and, in the 
40 company of ſeveral, viz. Captain Jobn Harris, Mr Edward Bran, 
„Captain Edward Poulſon, &c. the ſaid Suſannah did ſend ſeveral of 
4e her wearing apparel ; and, when they were ſhaken, it would fly Out 
«in ſparks, and make' a noiſe much like unto bay-teaves when flun 
« into the fire; and one ſpark litt on Major SewalPs thumb-nail, 5 


* there continued at leaſt a minute before it went out, without 1 
* heat: all which happened in the 9 1 


* « My Lady Baltimore, her mother-in-law, for ſome time before 
«© the death of her ſon Cæcilius Calvert, had the like happened to her; 
e which has made Madam Scmall much troubled at what has happened 
& to her.“ 
They cauſed Mrs Suſanna Seal one day to put on her ſiſter 
«© Dijgpes's petticoat, which they had tried beforehand; and would not 
* ſparkle; but at night when Madam oY put it off, it wow k 
« as the reſt of her own hg du . 


* 


W 


* 7 


The celebrated Bartholin 1 of Copenhagen, in his collection of anatomi- 
cal hiſtories that are unuſual, + which he intitles Multer ſplendens, gives 
us a parallel inſtance in a noble lady of Verona in Italy, which, he lays, 
he had from an account of the. phenomenon publiſhed by Petrus 4 

| Caſtro, a learned Phyſician of the ſame place, in a ſmall treatiſe inti- 
tuled De Ine Lambente. There is this circumſtance not mentioned in 
Mrs Sewall's caſe (tho? perhaps it would have hap ened, if trial had 

been made, as well as in the caſe of the Halian ly ; which I think 
not improper to mention, in Bartholin's own words. « uf g- 
« tens leviter linteo corpus tetigerit, ſcintillæ ex artubus copioſe profilian, 
« cunftis domeſticis conſpicuæ, non ſecus ac f e Alice exeuterantur.", Bt 

4.4 the concluſion of this relation he refers us to a book of his, es 

th De Luce Animalium, for more inſtances, of theſe _ lucid. Muvia ; an 3. 


* The additional lines are not in Colbnd Digger hand, but ſeem to be in Mr 
Clayton's. | 
1 Cent. 111. Hiſt. 1xx. | Hiſt. 1. 
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fays 
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ſnapping, and their not being excited without ſome degree 


F. mti account of ſome of the earlier electrical 


W 
9 
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ſight of that book, I can ay nothing 
e — Cent. vf the hiſtories above - mentioned, he aſſerts, that 


23 


4 A of eee dedicated to the N. Sor. 1675. Who takes 


notice of light: proceeding from animals, on che fritation or pectation 
(as he calls it) * 0 * 7 inſtances in the co 


the currying Sade and the frication of a catis back; the twb laſt 


of which are non to moſt. i cannot tell whether it be material to 


add, that, acoording' to this gentleman's hy potheſis, he would 
the principhes of fermentation, which he ſ 


phur, as the cauſe af theſe lucid Muvin in animals. His 
may not take upon me to judge of; but h humbly a 
properties of the Mu via in ani mal bodies are many 
wich thoſe: produced from 


is 1 
end, che 


glaſs; c.; ſuch as their being lueid, their 
e of friction, 


and, 1 — Lay add, Electricity; for Lhave, by Ne Wem 


Wann! accat's back to be ſtronglylelectrical hen ſtroak t. 


VII 01 en 1 non KEY 100 : 
iments made 
by Mr Gray r, we are informed, that he elerified ſeveral? other bo- 
dies, beſides animal ſubſtances, by drawing them berween his thumb 
and fingers; in particular, linen of divers ſorts, paper, and fir-ſhay- 
ings, which would not only be attracted to disthand, but attract all. 

2 ſmall bodies to them, as other electric bodies do. Now notwithſtand- 
ing this laſt circumſtance of their attracting, as well as being attruct- 
ed, may it not be queſtioned, whether, in this "ye of trial, it appears 


TTY It Dt I .*7i1:3. 3K oh TOVE M119 


that they are electrical bodies, or Electries per ſe ? Is it not doubtful. 
(ſince his fingers muſt be excited conſiderably in this eriment) 


rather than excite it in them? I have no doode but that the principle 
is inherent in many other bodies beſides animal, poſſibly, in u bo- 
dies whatever; but as it is allow'd, 1 ſuppole: generally, that animals 


have a greater quantity of it teſiding in them, than other fuoftances, 


there ſeems; room to admit the doubt I have mention'd; which 1 


ſubmit to the ee 2 of. ich as are curious in experimonts' of 
this kind. 1E TNF FIIVY a; z 4 g 


1100 111 MT Di 


9/1128 CTRICITY. 85 8 
ſays, be bas there own the cnuſerof :them at large ; but, di 6 


1 7 * 
* 77551 "1. av 


further === only; that 


d, inchis book de Dare, c. that light 1 18 connatural or in- 1 
to all, as well vegetables as amal. 
There is: another author, Dr Simpſon, who publiſhed a Philoſophical 


à woman's: head; 


ſuppoſes to be Acidum & Sul. by 


whether he at not communicate Electricity to them from his hand, 
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of them common 
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. The od having heard, from ſome of their correſpondents in Experiment: 


Gertany |, that what — call a vegetable quinteſſence had been fired b 


Electricity, ! 1 take this , to ene Jod, a. on Friday 
F ame 
+ See Vol. V. Part i ii. Ch; þ i Sed. III. A 4 1 n 7 1 

| See the preceding 4 9 „ 
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of Electricity; tempts, in ſetting ſpirits of wine on 


A 


— 


ſon, Apotheca ©. oh 8 ne | 
K. F air very dry than which nothing is more neceſfary towards che ſgceg 


, F. R. &. 


Ne. 477. p. of electrical trials: to theſe I may add, that rhe wind was then eaſterly, 


48. Aug. and inclining to freeze. I that evening uſed u glaſs ſphere, as well 3, 


Se. 1745. tubes but 1 always find myſelf capable of ſending forth much m 


. Read at fe- fire from the tube than from the ſphere, probably trom not being ſuffi⸗ 


ings of the R. Gently: uſed: to the laſ .. ᷑ 
S. between ] had before obſerv?d, that, altho® non electric bodies made elec⸗ 
Mar. 28. and trical, loſe almoſt all that Electricity, by coming either Within or near 


weral meet- 


Fr 4 the contact of non-elefFrics not made electrical. It happens otherwiſe 
"with altera - W ich r egard to Electrics per ſe, when excited by rubbing, Patting, Sc.; 
tions. becauſe from the rubbed tube I can ſometimes procure five or ſix flaſhes 
* letter to from different parts; E though the tube of 2 feet long, inſtead of be- 
* x;;. ing one continued cylinder, conſiſted of five or fix ſeparate ſegments of 
, Wt . - it? ivity at 2.1 ; 
cylinders, each of which gave out it's Electricity at a different exploſion. 


Pr. R. S. 
dated Mar. The knowledge of this theorem is of the utmoſt conſequence towards 


27, 1745 the ſucceſs of electrical experiments; inaſmuch as you muſt endeavour, 


by all poſſible means, to collect the whole of this fire at thę ſame time. 
Prof. Hollman ſeems to have endeavour'd at this, and ſucceeded, by 
having a- tin tube; in one end of which he put a great many threads, 
Whoſe exttemities touch'd the ſphere; hen in motion, and each thread 
collected a quantity of electrical fire, the whole of which center d in the 
tin tube, and went off at the other extremity. Another thing to be ob- 
ſerved is to endeavour to make the flaſnes follow each other ſo faſt, as 
that a ſecond may be viſible before the firſt is extinguiſn'd. When you 
tranſmit the electrical fire along a ſword, or other inſtrument, whoſe 
point is ſharp, it often appears as a number of diſſeminated ſparks, like 
wet gunpowder or wild- fire: but if the inſtrument has no point, you 
generally perceive a pure bright flame, like what is vulgarly call'd the 
Blut ball, which gives the appearance of ſtars to fired rockets. 

The following is the method I made uſe of, and was happy enough 
to ſucceed in. I ſuſpended a poker in ſilk lines; at the handle of Which 
J hung ſeveral little bundles of white thread, the extremities of Which 
were about a foot at right angles from the poker. Among theſe threads, 
which were all attracted hy the rubbed tube, I excited the greateſt electri- 


cal fire I was capable, whilſt an aſſiſtant, near the end of the poker, 


held in his hand a ſpoon, in which were the warm ſpirits. Thus the 


* I call Fledtrics per ſe, or originally Flectries, thoſe bodies, in which an attractive 
power towards light ſubſtances is eaſily excited by friction; ſuch as glaſs, amber, ſulphur, 
ſealing-wax, and moſt dry parts of animals, as filk, hair, and ſuch-like. I call Now 
El:4rics, or conductors of Electricity, thoſe bodies in which the above Prey, is not at 
all, or very ſlightly, perceptible ; ſuch as wood, animals living or dead, metals, and 
vegetable ſubſtances. See Gray, Du Fay, Defaguliers, Wheler, in the Philof: Tran.” 


1 thread 


ö 


and properties evoning laſt, I-ſucceeded, after ha vin been diſappointed in:maiy, MY " 15 
= by thar'powerio M rogue. 

by Will. Wat- SU WG We erte We þ pus gh 1 09380 
4 Abe preceding part of the week had. been remarkably warm; andithe 5 


— — 


: 


is communicated to the ſpoon, and to the aſſiſtant 
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veral times not only the / ethereal liquor or 


231 


Phlogiſton of Frobenius, and common proof ſpirit, | by. the power of Royal Socie- 


diſtance in this caſe between the glaſs tube and the ſpirit was at leaſt ten 
feet. et ot | | | 


_ 1s attracted by, and it's Electricity loſt in, whatever non- electric it comes 

near. In electrified bodies, you ſee a perpetual endeavour to get rid of 

their Electricity. This induced me to make the following experiment. 
I placed a man upon a cake of wax, who held in one of his hands a 


ſpoon with the warm ſpirits, and in the other a poker with the thread. 


I rubbed the tube amongſt the thread, and electrified him as before. I 
then ordered a perſon not electrified to bring his finger near the middle 
of the ſpoon; upon which, the flaſh from the ſpoon, and. ſpirit was violent 
enough to fire the ſpirit. This experiment I then repeated three times. 
In this method, the perſon by -whoſe finger the ſpirit, of wine is fired, 
feels the ſtroke much more violent, than When the electrical fire goes 
from him to the ſpoon. This way, for the ſake of diſtinction, we will 
call the repulſive power of r AE. eo en 
The late Dr Deſaguliers has obſerved, in his excellent Diſſertation 
concerning Electricity. That there is a ſort of capriciouſneſs attendip 
VOL. X. Part ii. F | thels 


Electricity. Since Which (till n we have had but one very dry ty. 
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'Y 8 OV ELECTRICIT T. 1 
© theſe” experiments, or ſomething unaccountable in their hen 
mena, not to be reduced to my rule. For ſometimes an experi. 
ment, which has been made ſeveral times Tucceſſivelyy will af r 
* once fail.” Now I imagine, that the greateſt part, if not the hole 
of this matter, depends upon the moiſture or dryneſs of che air; 3 
ſudden though flight alteration in which, perhaps not ſufficient to be 
obvious to our faculties, may be perceived by the very ſubtle fire of 
Electricity. For, enen INE 
xſt, I conceive, that the air itſelf (as has been obſerved by Dr D. 
ſaguliers) is an electric per fe, and of the vitreous kind; therefore ir = 
repels the Electricity ariſing from the glaſs tube, and diſpoſes it toelec- 
trify whatever non- electrical bodies receive the Mu via from the tube. 
2dly, That water is a non- electric, and, of conſequence, a conductor 
of Electricity. This is exemplified by a jett of water being attracted 
by the tube, from either electries per ſe conducting EleQricity, and non- 
electrics more readily when wetted; but what is more to my preſent 
Nr is, that if you only blow through a dry glaſs tube, the mo-. 
ſture from your breath will cauſe that tube to be a conductor of Electr... 
City. | | BT 0 | 2 FLO T2; | 
Theſe being premiſed, in proportion as the air is replete with watery 
vapours, the Etedricity ariſing from the tube, inſtead of being condud- | 
ed, as propoſed, is, by means of theſe vapours, communicated to the 
circumambient atmoſphere, and diſſipated as faſt as excited. - - 
This theory has been confirmed to me by divers experiments, but 
by none more remarkably than on the evening of the day I madethoſe 
before- mention'd; when the vapours, which in the afternoon, by the 
ſun's heat, and a briſk gale, were diſſipated, and the — wt 
deſcended again in great plenty, upon the abſence of both, and in 
evening was very damp. For between ſeven and eight o'clock, 1 at- 
tempted again the ſame experiments in the ſame manner, without being 
able to make any of them ſucceed ; though all thoſe mentioned in this 
paper, with others of leſs note, were made in leſs than half an hour's 
tin 7 | 1 Ki | 
I am the more particular in this, being willing to ſave the labour of 
thoſe, who are defirous of making this kind of trials. For, although 
ſome of the leſſer experiments may ſucceed almoſt at any time, yet 1 
never could find, that the more remarkable ones would ſucceed but in 
dry weather... $300. 199.2, 09-! £i | 9 Rog 
4 litter tothe In ſome papers I lately did myſelf the honour to lay before you, Tac- 
Royal Socie- quainted you of ſome experiments in Electricity; particularly 1 took 
. 8 3 notice of having been able to fire ſpirit of wine by what I called the re- 
ö 5 24. pulſive power thereof; which I have not heard had been thought of by 
kj N any of thoſe German gentlemen, to whom the world is obliged for ma- 
1 ny ſurpriſing diſcoveries in this part of Natural Philoſoph p. 
1 Ho far, ſtrictly ſpeaking, the ſpirit, in this operation, may be ſaid 
© | to be fired by the repulſive power of Electricity, or how far that 7 | 


Of BLECTRICITY, 


lich repels Jight ſubſtances when. fully. impregnated- with EleQricity, 


hres the ſpirit, may probably be the ſubject of. a future inquiry; but, 
as I am unwilling to introduce more terms into any. demonſtration than 


what are abſolutely "neceſſary for the more ready conception thereof, 


and as inflammable ſubſtances, may be fired by Ele&ricity two different 
ways, let the following definitions at preſent ſuffice of each of theſe 
methods. | 1 pron e Fg 


nin long 44S Br 
But firſt giye me leave to premiſe, that no inflammable ſubſtances 


will take fire, when brought into or near the contact of electrigs per ſe 
excited to Electricity. This effect muſt be produced by non- electrical 


ſubſtances impregnated with Electricity received from the exciting elec- 


1 


trics per ſe. But to return: 


II, 1 ſuppoſe that inflammable ſubſtances are fired by the attractive 


power of Electricity, when this effect ariſes from their being brought 
near excited non-eleCtrics. . 
2dly, That inflammable ſubſtances are fired by the repulſive power 


5 


of Electricity; when it happens, that the inflammable ſubſtances, being 


firſt elefrified themſelves, are fired by being brought near non-electrics 
not excited. fo, | 


This matter will be better illuſtrated by an example. Suppoſe that 


either a man ſtanding upon a cake of wax, or a ſword ſuſpended in ſilk 
lines, are electrified, and the ſpirit, being brought near them, is fired, 
this is ſaid to be performed by the attractive power of Electricity. But 
if the man electrified, as before, holds a ſpoon in his hand containing 
the ſpirit, or the ſame ſpoon and ſpirit. are placed upon the ſword, and 
2. perſon not electrified applies his finger near the ſpoon, and the ſpirit 
is fired from the flame ariſing from the ſpoon and ſpirit. upon ſuch ap- 
plication, this I call being fired, by the repulfive power. Of the two 

mention'd kinds I generally find the repulſive power ſtrongeſt. 
Since my laſt communication, the ſpirit has been fired both by the 
attractive and repulſive power thro' four perſons ſtanding upon electri- 
cal cakes, each communicating with the other, either by the means of a 
walking-cane, a ſword, or any other non- electric ſubſtance. It has like- 
vl been fired from the handle of a ſword held in the hand of a third 

PUT. :.i4.-..7; 95 dt od 5 RR ES e 

I have not only fired Frobenius's Phlogiſton, rectified ſpirit, and com- 
mon proof ſpirit, but alſo Sal volatile oleoſum, ſpirit of lavender, dul- 
cified ſpirit of Nitre, Peony- water, Daffy's elixir, Helvetius's ſtyptic, 
and ſome other mixtures where the ſpirit has been very conſiderably di- 
luted ; likewiſe diſtilled vegetable oils, ſuch as that of turpentine, le- 
mon, orange-peels, and juniper; and even thoſe of them which are 
ſ ng. heavier than water, as oil of ſaſſafras; alſo reſinous ſub- 
ances, ſuch as balſam Capivi, and turpentine ; all which ſend forth, 
when warmed » an inflammable vapour. 
as thoſe of olives, linſeed, and almonds, as well as tallow, all whoſe 
Yapours are uninflammable, I have not been able yet to fire; but theſe 
; | Oo 2 „Nenner GIVES 1 indeed 
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But expreſſed vegetable Oils, 
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: indeed will not fre bn the application of lighted paper.” Beſides ff 
1 ttheſe laſt would fire with lighted paper, unlels their vapours were in 


flammable, I can ſcarce conceive they would fire by Electricity; becauſe, 
in firing ſpirits, Sc. I always perceive, that the Electricity ſnaps. be. 
fore it comes in contact with their ſurfaces, and therefore on y ; 708 
their inflammable Vapoutrs. To TT te OE IREEU 
As an excited non-elearic emits almoſt all its fire, if once ton" 
a non- electric not excited, I was deſirous of being farisfy*d,” whether o. 
; no the fire emitted would not be greater or leſs in proportion to the 50. 
lume of the electrified body. In order to this, T-procured. an iran bar 
aʒbout 5; feet long, and near 170 pounds in weight; this Tele&rifeq 
lying on cakes of wax and reſin, but obſerved the flaſhes ariſing there. 
PRE from not more violent than thoſe from a common poker. In making 
this experiment, being willing to try the repulſive force, it once ha 
en'd, that whilſt. the bar was at one end electrifying, a ſpoon lay upon 
the other; and, upon an aſſiſtant's pouring ſome warm ſpirit into the 
ſpoon, the electrical flaſh from the 1poon ſnapped, and fired the firſt 
FW drop of the ſpirit; which unexpeCtedly fired not only the whole jetr as 
x7 it was pouring, but kindled likewiſe the whole quantity in the pot, in 
— | which T uſually have it warm'd. _ pi: e e 
| I find, in firing inflammable ſubſtances from the finger of a man 
| ſtanding upon wax, that, ceteris paribus, the ſucceſs is more conſtant, 
1 if the man, inſtead of holding the thread (the uſe of which I commu- 
_ = nicated in a former paper) in his hand, the thread is ſuſpended at the 
Fi end of an iron rod held in one hand, and he touches the ſpirit with one 
of the fingers of the aner. "TY 60 Y 
If a man, ſtanding upon the electrical cake with a diſh or deep plate 
of water in one hand, and the iron rod with the thread in the other, is 
made electrical, and a perſon not electrified touches any part either of 
the plate or water, the flaſhes of fire come out plentifully ;*ahd where- 
| ever you bring your finger very near, the water rifes up in à little cone, 
11 from the point of which the fire is produced, and your finger, though 
1 not in actual contact, is made wet. The ſame experiment ſucceeds 


1 


through three or more people. POR On. 
In firing inflammable ſubſtances, the Perſon who holds the fpoon in 
his hand to receive the electrical flaſhes, when the finger of the electri- 
fied perſon is brought near thereto, not only feels a tingling in his hand, 
but even a ſlight pain up to his elbow. This is moſt perceptible in dry 
1 weather, when the Electricity is very powerful. 
1 ä There is conſiderable difficulty in firing electrics per ſe, ſuch as tur- 
1 pentine and balſam Capivi, by the repulſive power of Electricity; be- 
11 cauſe, in this caſe, theſe ſubſtances . Electricity to pals 
through them: therefore, When you would have this experiment Juc- 
cced, the finger of the perſon Who is to fire them, is to be applied 2s 
near to the edge as poſſible of theſe ſubſtances when warmed in"2-1p00n, 
that the flaſhes from the ſpoon (for theſe fubſtances will emit none) or 


= 
* 


, 


ener. 

” ſnap, where they are ſpread the thinneſt, and then fire their efluvia. 
This experiment, as well as ſeveral others, ſerves to confute that opini- 
on, which has prevailed with many, that the Electricity floats only up- 


on the ſurſates of bodies... hob roared 56 
If an electrical cake is dipp'd in water, it is thereby made a conduc- 
tor of Electricity; the water hanging about it tranſmitting the electrical 
Muvia in ſuch a manner, that a perſon ſtanding thereon can by no 


tance; though the perſon ſtanding upon the ſame cake when dry, at- 
tracted a piece of fine thread hanging at the diſtance of two feet from his 
finger. We muſt here obſerve, that the cake being of an unctuous 
ſubſtance, the water will no- where lie uniformly thereon, but adhere in 
ſeparate molecule; fo that, in this inſtance, the Electricity jumps from 
one particle of water to another, till the whole is diſſipated. | + + 
From the appearance of the threads, amongſt which I rub the tube, 
I can frequently judge, though the ſpirit may be many feet diſtant from 
them, whether or no it will fire; becauſe, when the perſons ſtanding 
upon the wax are made electrical enough to fire the ſpirit, the threads 
repel each other at their lower parts, where they are not confin'd to a 
conſiderable diſtance; and this diſtance is in proportion as the threads 
are made electrical. „ angina part Slo ©. urn * Fo | 
If two perſons ſtand upon electrical cakes at about a yard's diſtance 
from each other, one of which perſons, for the ſake of diſtinction, we 
will call A, the other B; if A, when electrified, touches B, A loſes al- 
moſt all his Electricity at that touch only, which is received by B, and 


the ſame degree as before, and touches B, the ſnapping is leſs upon the 
touch; and this ſnapping, upon electrifying A, grows leſs and ſeſs, till 
B, being impregnated with Electricity, though received at intervals, the 
ſnapping will no longer be ſenſiblle. | Hit 
That glaſs will repel and not conduct the Electricity of glaſs, has been 
mention'd by others, who have treated of this ſubject; but the experi- 
ments to determime this matter muſt be conducted with a great. deal of 
caution; for, unleſs the glaſs tube, intended to conduct the Electricity, 
be as warm as the external air, it will ſeem to prove the contrary, unleſs 
in very dry places and ſeaſons. Thus I ſametimes have brought a cold 
though dry glaſs tube near three foot long into a room where there has 
been a number of people; when, upon piacing the tube upon ſilk lines, 


glaſs tube at the other, the ſilver has, contrary to expectation, been 
thrown off as readily as from an iron rad. At firſt I was ſurprized at 
[this appearance; bur then conjectur d, that it muſt ariſe from the. cold- 
neſs of the glaſs, condenſing the floating vapour of the room. In order 
then to obviate this, I warm'd the tube ſufficiently, and this effect was 
no longer produc'd, but the ſilver lay perfectiy lil. 

If 
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means be electrified enough to attract the leaf. gold at the ſmalleſt diſ- 


itopped by the electrical cake: if A is immediately electrified again to 


and laying ſome leaf - ſilver upon a card at one end, and rubbing another 
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ſea falt, as from oil of vitriol ; but as the acid of ſea:ſalt 1s | 


erer 
If. a number of pieces of finely ſpun glaſs, cut to about aß inch i. 
length, little bits of fine wire of the ſame length, of What metal v,. 
leaſe, and ſmall cork- balls, are either put all together, or each by them. 
elves, into a dry pewter plate, or upon a piece of poliſned metal, the 


make, in the following manner, a very odd and ſurpriſing appearance 


Let a man, ſtanding upon electrical cakes, hold this plate in his hand 
with the bits of glaſs, wire, Sc. detached from each other, as much 8 
conveniently may be; when he is electrified, let him cauſe's perſon 
ſtanding upon the ground to bring, another plate, his hand, or an; 
other non- electric, exactly over theÞ ate, containing theſe bodies. Whe! 
his hand, c. is about 8 inches over them, let him bring it down gent- 
ly : as it comes near, in proportion to the ſtrength of the Electricity, he 
will obſerve the bits of glaſs firſt raiſe themſelves upright; and then, if 
he brings his hand nearer, dart directly up, and ſtick to it without 15 

e 


ping. The bits of wire will fly up likewiſe, and as they come near t 


hand ſnap aloud; you feel a ſmart ſtroke, and ſee the fire ariſing from 


them to the hand at every ſtroke : each of theſe, as ſoon as they have 


diſcharged their fire, falls down again upon the plate. The cork-balls 
alſo fly up and ſtrike your hand, but fall again directly. Tou have 'z 
conſtant ſucceſſion of theſe appearances, as long as you continue to 
electrify the man in whoſe hand the plate is held; but if you touch any 
t either of the man or plate, the pieces of glaſs, which before were 
upon their ends, immediately fall down. een MMO e 
Some few years ago, Sir James Lowther brought ſome bladders fill'd 
with inflammable air, collected from his coal-mines, to the Royal Society. 
This air flamed, upon a lighted candle being brought near it. This in- 
flammability has occaſion'd many terrible accidents. Mr Maud, a wor- 
thy member of this Society, made at that time, by art, and ſhew'd the 
Society, air exactly of the ſame quality. I was deſirous of knowing if this 
air would be kindled by electrical flaſhes. I accordingly made ſuch air, 
by putting an ounce of filings of iron, an ounce of oil of vitnol, and four 
ounces of water, into a Florence flaſk ; upon which an ebullition enſued, 
and the air, which aroſe from theſe materials, not only filPd three blad- 


ders, but alſo, upon the application of the finger of an electrified per- 


ſon, took flame, and burnt near the top and out of the neck of the 
flaſk a conſiderable time. When the flame is almoſt out, ſhake the flaſk, 


and the flame revives. You muſt, with your finger dipped in water, 
-moiſten the mouth of the flaſk as faſt as it is dried by the heat within, 


or the Electricity will not fire it: becauſe the flaſk, being an electric per 


ſe, will not ſnap at the application of the finger, without the gals being 


firſt made non- electric by wetting. It has ſometimes happen'd, if the 
finger has been applied before the inflammable air has found à ready exit 
from the mouth 05 the flaſk, that the flaſh has filled the flaſk, and gone 
off with an exploſion equal to the firing of a large piſtol ; and ſometimes 
indeed it has burſt the flaſk. The ſame effect is produced from 1 


lighter 


of ELECTRICITY: 
' lighter than that of vitriol, there is no neceſſity to add 
. 1.8 dnn * „ enn . * . a 
hoſe who are not much acquainted with Chemical Philoſophy, may 
think it very extraordinary, that, from a mixture of cold ſubſtances, 
which; both conjunctly and ſeparately, are uninflammable, this very 
inllammable vapour ſhould be produced. In order to ſolve this, it may 
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not be improper to premiſe,” that iron is compounded of a ſulphureous 


as well as a metallic part. This ſulphur is ſo fixed, that, after heating 
the iron red hot, and even melting it ever ſo often, the ſulphur will not 
be diſengaged therefrom : but, upon the mixture of the vitriolic acid, 
and by the heat and ebullition which are almoſt inſtantly produced, the 
metallic part is diſſolved, and the ſulphur, - which before was intimately 
connected therewith, being diſengaged, becomes volatile. This heat 
and ebullition continue, till the vitriolic acid is perfectly ſaturated with 
the metallic part of the iron; and the vapour, once fired, continues to 
flame, until, this ſaturation being perfected, no more of the ſulphur 
flies off, -/ | en 

I have heretofore mentioned, how conſiderably perfectly dry air con- 
duces to the ſucceſs of theſe experiments; but we have been lately in- 
formed, by an extract of a letter, that Abbe NVolet was of opinion, that 
they would ſucceed in wet weather, provided the tubes were made of 
glaſs tinged blue with zaffer. I have e tubes of this ſort, but, 
after giving them many candid trials, I cannot think them equal to their 
recommendation. I firſt tried one of them in a ſmart ſhower of rain 
after a dry day, when the drops were large, and the ſpirit fired 3 times 
in about 4 minutes: the ſame effect ſucceeded, under the ſame circum- 
ſtances, from the white one; but, after 3 or 4 hours raining, when the 
air was perfectly wet, I never could make it ſucceed. And, to illuſtrate 
this matter further, I have been able, when the weather has been very 


dry, with once rubbing my hand down this blue tube, and applying it 
to the end of an iron rod 6 feet long, to throw off ſeveral pieces of leaf- 


ſilver lying upon a card at the other end of this rod; whereas I never 
have been able to throw it off 'by any means in very wet weather. Be- 


ſides, I am of opinion, that, after the electrical fire is gone from the tube, 


the tube has no ſhare in the conducting of it: my ſentiments on that 


head I laid before you in a former paper: for if the filk lines are wet- 
ted, they diffuſe all the Electricity; and the ſame effects happen, when 
the air is wet, be your glaſs of what colour it will. bf, 7 + 
It may not be improper here to obſerve, that zaffer, which is uſed by 
the Glaſs- makers and Enamellers, is made of cobalt or mundick calcined 
after the ſubliming the flowers. This being reduced to a very fine 
powder, and mixt with twice or thrice it's own weight of finely pow- 
der'd flints, is moiſtened with water, and put vp in barrels, in which it 
ſoon runs into an hard maſs, and is called zaffer. F 
b A dry ſponge hanging by a packthread at the end of an electrified 
word, or from the hand of an electrified man, gives no ſigns of being 
| - | made 
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Of BLECTRICITY: > 
you bath ſee and feel the electrical ſparks. Not only fo, but, if it is ſo 
full of water that it falls from the ſponge, thoſe drops in a dark ram, 
receiv d upon your, hand, not only flaſh and, ſnap, but you..perceive g 
pricking pain. If you hold your hand, or any, non- electrical ſubſtances, 

very near the water, . which had ceaſed dropping when the ſponge. was 
not electrified, drops again upon it's being electrified, and the drops fall 
in proportion to the receivꝰd Electricity, as though the ſponge were 
gently ſqueez'd between your fingers. I was deſirous to Rn] ̊ if I was 

able to electrify a drop of cold water, dropping from the ſponge, enough 
to fire the ſpirit; but, after many unſucceſstul trials, I Was forced to 
deſiſt ; becauſe the cold water dropping from the ſponge not only cool'd 
the ſpirit too much, but alſo render'd it too weak: likewiſe every drop 
carried with it great part of the Electricity from the ſp enge. 
I then conſider'd, in what manner I could give a tenacity. to the wa- 
ter ſufficient to make the drops hang a. conſiderable time; and this 1 
brought about by making a mucilage of the ſeeds of fleawort. A wet 


ſponge then, ſqueez'd hard, and fill'd with this cold mucilage, was held 


in the hand of an electrified man, when the drops, forced out by 
the Electricity, aſſiſted by the tenacity of the liquor, hung ſome inches 
from the ſponge ; and by a. drop of this, I fired not only the ſpirit of 
wine, but likewiſe the inflammable air before- mentioned, both with and 
without the exploſion. .W hat an extraordinary effect is this, that a drop 
of cold water (for the ſeeds contribute nothing, but add conſiſtence to 
the water) ſhould be the medium of fire and flames? 
Camphire is a vegetable reſin, and, of conſequence, an electric per {; 
This ſubſtance, notwithſtanding it's great inflammability, will not take 
fire from the finger of a man, or any other body electriſieq, tho made 
very warm, and the vapours ariſe therefrom in great abundance; be- 
cauſe, neither electrics per ſe excited, or electrified bodies, exert their 
force by ſnapping upon electrics per ſe, though not excited. If you 
break camphire ſmall, and warm it in a ſpoon, it is not melted by heat 
like other reſins; but, if that heat were continued, it would all prove 
volatile. To camphire thus warm'd, the finger of an electrified man, a 
ſword, or ſuch-like, will, in ſnapping, exert it's force upon the ſpoon, 
and the circumambient vapour of the camphire will be fired thereby, 
and light up the whole quantity expoſed. The ſame experiment 1uc- 
ceeds by the repulſive power of Electricity. 1 G7 20 e ol 
A poker, thoroughly.ignited, put into ſpirit of wine, or into the 
diſtilled oil of vegetables, produces no, flame in either. It indeed occa- 
ſions the vapors to ariſe.from the oil in great abundance; but if 90 
electrify this heated poker, the electrical flaſhes preſentiy kindle: flame 
in either. The experiment is the ſame with camphire. Thele exper 
ments, as well as the following, ſufficiently evince, that, the electri 
fire is truly flame, and that extremely ſubtil. 1 nant wth 3 
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made electrical; if it is well ſoak'd in. water, wherever it, is, touched 
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10 LA made ſeveral trials in order to fire-gunpowder 


deod : anti i chis ariſeb, in 
and in part from! ts not 


ing capable of being fir'd. by: flame ; unleſs 


| | de alones which I 
tried bot and cold, whole and poder d, but never could ſue- 
art, from it's vapours not being inflammable, 
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the ſulphur it che compoſition is nearly in the ſtate of accenſion. This 


we'ſecs, by pdttiang gunpowder into a ſpoon with rectified ſpirit, which, 


when lighted, a will not fire the powder, till, by the heat of the ſpoon 


from the burniiig ſpirit, the ſulphur is almoſt melted. Likewiſe, if you 
hold gunpowae 
other flame, as on as the ſpoon is hot enough to melt the ſulphur, you 
ſee a blue flame, and inſtantly the powder flaſhes off. The ſame effects 
are obſerved in the Pulvis fulminans, compoſed. of nitre, ſulphur, and 
fixed alkaline falt. Beſides, when the gunpowder. is very dry, and ground 
very fine, it (as you pleaſe to make the experiment) is either attracted 
or repell' d; ſo that; in the firſt caſe the end of your finger, when elec- 
triſied, ſhall: be cover d over with the powder, though held at ſome 
diſtance; and in the other, if you electrify the powder, it will fly off at 
the approach of any non- electrified ſubſtance, and ſometimes even with- 
out it. But I can, at pleaſure, fire gunpoyder, and even diſcharge a 


round very fine in a ſpoon over a lighted candle, or an 


muſket, by the power of Electricity, when the gunpowder has been 


ground with a little camphire, or with a few drops of ſome inflamma- 
ble chemical oil. This oil ſomewhat moiſtens the powder, and prevents 


it's flying away: the gunpowder then being warm'd in a ſpoon, the 


electrical flaſhes fire the inflammable vapour, which fires the gunpowder: 


but the time between the vapour firing the powder is ſo ſhort, that fre- 
quently they appear as the ſame, and not ſucceſſive operations, herein 


te gunpowder ſelf ſeems fired hy the Electricity; and, indeed, che firſt 
time this experiment ſucceeded, the flaſh. was ſo {ſudden and une pect 
ed, that the hand of my aſſiſtant, Who touch'd the ſpoon, with his finger, 


was conſiderably fcorch'd.: So that there ſeems a fourth ingredient ne- 
ceflary to make gunpowder readily take fire hy flame; and that ſuch a 
one as will heighten the inflammability of the ſulphur... |, | , 


0 . 


] 3 Hiring . 
Ia common caſes, the lighted match, or the little portion of red: hot 


. 
- 


glaſs, which falls among the powder, and is the reſult. of the colliſion 


rom the flint and ſteel, fires the charcoal and ſulphur, and theſe the 
nitre. But if to theſe three ingredients you add a fourth, viz. a vege- 
table chemical oil, and gently warm this mixture, the oilj by the warmth, 
mixes intimately with the ſulphur, lowers it's conſiſtence, and makes it 
readily take fire by flame. t ani 210 bn nd 21 = 0 1 1 

In theſe operations, notwithſtanding I always made uſe of the fineſt- 
ſcented oils of Orange-peel;;Lemons, and ſuch-like, yet, upon the leaſt 

warming the mixture, the rankꝭ ſmell of balſam (i. e. of the ready ſo- 
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lution of ſulphur) was very obvious. Keel 1100 
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24d & ELECTRICITY: 


| Further Ex. | g A wer ds u oetectröe, amb of ebnſequenes! | ' of 
1-had'v6aſGh do bete ve, that ice — — 


periment. and Iv 
eee Roper — 1 Upon maki * — found m my eenetares na 
Ne 478. p — ge nd ab may, upon Bag x — en r 
41. Ian. a Ihe ice "was touch'd Uy'a — EY 
Feb. 1746. of ice alſo, held in the hand of n ede d man, 1 


17 Feb. 6: tioned proceſſes, ſtrecd Warm ſpirit; chemical vegetable; , qamphire, 
745 and * prepared as before. But here great care nmuſt be taken 
that by the warmeh of the hand, or of the air in the rdamt,” the ice does 
not chelt; if ſo, every drop of water therefrom conſiisrubiy diminiſſues 
the received Electricity. In order to obviate this, Ieauſed-amy affiſtantz 
while he was olectrifying, to be continually wiping the ice dry upon a 
in hung to the buttons of His cat; and a being electrißed ia 
well as the lee, prevented any loſs of the force of the: Reftricity. Te 
experiment will ſucceed likewiſe; if, inſtead! of the ice, you electriſ the 
b irit, e. and bring che ice m ale irtfietl near them. I muſt obſerye, 
That ies is not ſo ready a conductor of Electricity as water; ſo that ] 
very frequently have deen diſappointed in endeavouring with it to fire 
inflarhmable ſubſtances, 1 . has N r e de end ir | 
the finger of a man. om 
In my firſt paper. I took notice of my baking: obſerved. two. different 
. —— of the fire from electriſied fubſtances; wiz. thoſe large bright 
which may be procured from any part of electrified bodies, by 

1 Hot: cle wie unexcited near them, and with which we have 

fired all the inflammable ſubſtances mention'd in the courſe of theſe ob- 
fer vations; ; and thoſe, like the firing of wet gunpowder, which are on 
eptible at the points or edges of excited -non-eleftries,) Theſe laſt 
different in eblour and 3 to the ſubſtances from 


e e Proceed: for, from poliſh'd bodies, as the point of a fward, 
Points of ſciſſors, and the edges of the ſteel bar 


2 flyer probe, the p 

made magnetical by hs ingenious Dr Kaight, the electrical fire appears 

like a pencil of rays, in colour with the fire from-Bayle's Pho, 
liſhed bodies, as the end of a poker, a ruſty 


phorus; but from unpo 
nail, or ſoch-Akke, the rays are mueh more red. The: Urfference of co. 
lbur here, I am of opinion, is owing rather to the different reflection of 
the electrical fire from the ſurface of the body, from hichiit is emitted, 
than to — differenee in the fire itſelf. /Theſe pencils of rap iſſue ſu- 
as long as che bodies, from which:thoy. proceed, 2 
tur te are longer and more brilliant, if you-tbring/ any 
ops thr d near them, u maſt not be cloſe: 2 make 
en ſap. If you” hold your hand at about tuo Or three inches diſtance - 
from theſe points, you nod only feel ſucceſſtue blaſts of ind from them, 
but hear alſo a crackling noiſe, Where chere are ſaueräf Points, you 


abſerve at the ſame time ſeveral pencils of rays. | 
» This "_ is reprinted, with forms miſtakes, in Ne. i [2 N 1 


nnr EGIT\Y. 
tes from ente, that beſides the ſeveral : 

. to Tear wink; je 1 
— etiſm and lt. 


In common with Magnetiſm, 
5 overcomes the force of gravity. Lake that aba g 


ſtances 

likewiſe, it ert it's forge in 1am as powerfully as in 1 
this force is extended to a conſiderable ciitangs thoough-vanovs tubſtan- 
ces of different textures and denſitie . 


e c 


1 * 87 10 
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Fledricity — in li ght = Proy. I 
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Gravity is the general endeavour and tendency. of bodies toward $.the Conor. 


centre of the earth: this is. over · me by the magnet, with regard do 

and by Electricity, with regard to light ſubſtances, both in it's attracti 4 
and repulſiou Por! have never been able to diſcern that vortical moti- 
on, by which thus effect was ſaid to be brought, about 15 n Dr 
— and others, having no other conception o* it's manner of 


acting than as rays from a centre, which indeed is e ſeveral 
experiments: one of which, very eaſy to be ried, 4 is, that a fingle 
downy ſeed of cotton-grafs is dropped from a man's hand, pe. in 1t's 


fall comes within the attraction of the rubbed tube ; the down of this ſeed, 
which before ſeemed to ſtick together, ſeparates, and forms rays round 
the centre of the feed : or if you faſten many of theſe ſeeds, with mu- 
cilage of gum· arabic, round a bit of wichen the down of. chem when 
electrified, which otherwiſe hangs from the ſtick, js raiſed up, and forms 
a circular appearance round the ſtick. As 
in their motions only by the force impreſſed upon them, and 

appearance is prone ae ſuch appearance by no means, Baue 


with our idea of a 5 IV rn 

Some have 1 Shove wer a = pol alſo, When they hare e ohe 
end of an — glaſs tube light Pa untoey and the gther attract 
them; but this is a deception, aribng from che wgle length of the tube 


not being excited, but only ſuch 
as much of the tube as is held in 


art of it as has been rubh d ſo that 
de hand remains in an unexcited ſtate, 


and permits light ſubſtances to kie Kill thereon, though Eee xepell'd 
$ not. only th 


at the other end; + This attractive 

— —— e Sa Ye 1 

upon or y- as fi, feathers, pieces of gl 
reſin : it attract all bodies, 4 Ge bee - , 

trity (if I may be allowed the preſſion), as, the excited 


power of Electricity act 
thread, and ſuch · like, but 


which it proceeds. I found ho body, however. V 
neger pexvious #6 Fleckricitg eb proper management, mot ren geld 


In common with light, 
tion therefrom; Thabin a from the moſt exact obſervations, found 
direction to be in t. lines, and chat N of "ern 


ws included one wikin the, other, and large ſpaces WF, bY een each 
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theſe light bodies are Ae 45 | 
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Conor. © This" Yeetilineat"irb&tjon is obſervable only as fur 25 the Rlectri- 

| rity can penetrate through unexcited originally-electries, cant thoſe pe 

 fectly dry ;. nor is it at all material, whether theſe ſubltaneearare-wrank 

IR, X07 | as glaſs ; femidiaphaneus, as porcelain, or thin'eakes/of white 

| ax * opaque, as thick woollen cloth, as welk as woven fille ef 

Foarious colours; it is Oly neceſſary that they be originally-electries.” Bur 

che caſe is widely different with regard to non- electries ; wherein the 

_ direction, given to the Electricity I excited originally-electric;-is 

© alter'd, as ſoon as it touches the ſurface of a non- electric, and is propa- 

gated with a degree of ſwiftneſs ſcarcely to be meaſured in all poſſible 

directions to impregnate the whole-rion-elcetric maſs in contact with it, 

or nearly fo, however different in itſelf; and which muſt of neceſſiey 

be terminated by an originally- electric, before the Electrieity exerts the 

leaſt attraction; and then this power is obſerved firſt at that part of the 

non- electric the moſt remote from the originally - electric. Thus, for 

example, by an excited tube held over it, leaf-gold will be attract - 

ed through glafs, cloth, Sc. held horjzontally in the hand of à man 

ſtanding upon the floor, and this attraction is exerted to a conſiderable 

diſtance. On the contrary, the rubbed tube will not attract leaf- gold, 

er other light bodies, however near, through ſilver, tin, the thinneſt 

board, paper, or any other non- electrie, held in the manner before- 

mentioned. But if you rub the paper over with wax melted, and by 

that means introduce the originally- electric therein, you obſerve the 
Electricity acts in right lines, and attracts powerfully. And here I 
muſt beg leave to remind you, not only of the former corollary, but 

of ſome of the former experiments alſo; by which it appears, that al- 
though, to make a non- electric exert any power, we muſt excite the 
whole maſs thereof, yet we can excite what part, and what only, of an 
originally electric we pleaſe. Thus we obſerve, that leaf: gold, and the 

ſfced of cotron-graſs {which grows upon boggs, and is à very proper 

| rob; theſe inquiries), are attracted-under a glaſs jar made warm “, 

and turned bottom upwards,” upon which are placed books, and ſeveral 

other non- electrics; and that the motions of the light bodies underneath 
correſpond with the motions of the glaſs tube held over them, the Elec- 

tricity ſeeming inſtantaneouſly to paſs through the books and the glass. 
But this does not happen, till the Electricity has fully impregnated th 

non-clectrics, which he upon the glaſs;' which received Electricity is 

ſtopped by the glaſs; and then theſe non - electrics dart their power di- 

teetly through the upper part of the glaſs, after the mannet of ongt- 


70. I have conſtantly obſerved; that the electrical atttaction through glaſs is much more 
powerful when the glaG is made Warm, than when ebd. This effect may proceed, from 

a twofold cauſe » firſt, warm glaſs does not condenſe the water from. the air, which 

; makes the glaſs; as bas been xefore- demonſtrated, a conductor of EleAricity * Tecond!y, 

as heat enlarges the dimmenfions of alt known bodies, and, conſequently © cauſes their cn 
ſtituent parts to recede from each other, the electrical effuvia, paſſing in ſtrait lines, fipd, 


ö Probably, a more ready paſſage through their poses. nally 
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Jeaſt power will be exerted," and the gold will lie ſtill. I muſt here 
that I have not found one deviation from it; ſo that exen'r 


ics. But if the thinneſt non- electric, even a ee ED, 
1 8 mentioned, is held. in the hand of a man at che ſmalle 
diſtance over the leaf- gold, and the Electricity is not: ſtopped, not the 
g 1299 rr 
ark likewiſe, that this law. of Electricity is. . ſo. conſtant and. regular, 
from it; ſo e quickſilver. 
ſpread thin, as it Bing Gar at the back of a plate of a looking-glas, | 
will prevent the paſſing thro of the electrical attraction, + unleſs ſtopped 


by an originally-electric. This penetration of the electrical power 
through. originally - electrics is much R than has hitherto. been ima- 
gined, and has cauſed the want of ſucceſs to great numbers of experi- 
ments, I have been at no ſmall. pains to determine, how far this pow- 
er can penetrate through a dry originally- electric; and have found, by 
repeated trials, that either in a cake of wax alone, or of wax and reſin 
mixed, when the Electricity is very powerful, it has paſſed, I ſay, in 
ſtrait lines through theſe cakes of the thickneſs of 2 inches and , but 
I never could make it act through one of 2 inches and ; for in this. 
it was perfectly ſtopped. So that the cakes commonly made uſe of to 
ſtop the Electricity, by being too thin, ſuffer a. conſiderable quantity of 
the electrical power to pervade them, and be loſt in the floor. I make 
no doubt if the electrical power could be more increaſed, it would 
penetrate much further through theſe originally- electric bodies. 


| « 


. 


Electricity, in common with light likewiſe, when it's forces are col- Paor. III. 
; lected, and a proper direction given thereto, upon a proper object, pro- 
duces fire and flame. rr 
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Rkewiſe, that 


o F I 
Mi 


* 

— > A, - N — a * _ . 3 2 * : l ; 
n CR one eb. 5 N oh n ob wi. KEN 2 * "TY % * 3 % n Y "_ tn Ft An e , $5 
8 EN A ng — r n IN ot” 1 e - * ror AR FS ad” 4 — 0 «þ [5 

? * vga a 4 * 
* 


8 PTL +> — r * 
AA 


3 


WE WY 3 
L -_ 8 . 
83 8 An Ns 3 - * 


- - 
* 
S6 
- _ 8 : . . Wo 4 
2 — N f 3 N 
CN CE IO SIS Ix * ws, pan 3 þ\ + - 


— — 
("IM 


— ea 


Ll 2s 


$5 _ 
_ r 


91. 

A Sequel to 
the Experi- 
ments and 


O2Jervations ; 
in a letter to 


te Royal 


the fame effect, _ os, 
Wh electrical laue. 


Fm perhaps 


2 lars; bat, in 


To ls 
of this furpri 


1d bels 


A Leg and 


we 2 


ling 


wer. 
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FRIED 978 fOrvy. 
brought to a Forus, is 


is obſetVed; An, r Hi lh 


W thought too minute in ſome 


From their Tutfaces, to ſet on fire cotnbuftile fcb 
have before obſerv/d, 5s prodiiced in like t 


71 f 118 


17 


Profident, * << That Electricity Tees to furniſh” an inexbauſtible fand 


inquiry 


| « only 


Later; 


Manner 


f the dete ehe 

abltruſe as the 79 7 where we 220 
to direct us, the greateſt attention muſt be had' to 
circutyiſtance,” if we are truly defirous of invelti 
For, as has been ſaid 
my ever honoured friend Martin Folkes, Eiq; our moſt w 


gating the laws 
another accafion, 


orthy 
nd for 


and ſure pbhænomend o various, and fo wonderful, can ariſe 


4 tion of ve 
% ſyſtem of che univerſ e.“ 


raged ſo to 


om cauſes very 


great e 


general and extenſive 
been deſigned by the Almighty Av THOR ol 


and ſuch as muſt have 0 
nature for the produc- 


: ae fuch as are of e moment 0 the 


1 — favourable reception wherewith 


you honour” d fome pap ; 


you ſome time ſince, relating to Electricity, emboldens me 
'to tende 705 again upon the ſatne Tabject : and I am the more encob- 
reſs of our diſcoveries therein, both here 


„as the 


and abroad, bas been 


we conceived t6 be the r Plus ultra of our inquiries, is now regarded 


Society from mere rudiments, © 


the ſame. Ne. 


5 rapid; that what, little more than a year ago, 
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It were treſpaſſing too much upon you, to recount - the ora numer 
of experiments 1 have made; for which reaſon I ſhall only take notice 


At the 


1 


bs beginning of laſt ſummer I cauſed a {lie to 
electrical purpoſes ; the wheel whereof was four feet in diameter, In the 


periphery of this wheel were cut four grooves, correſpon 


globes of ten inches diameter, which were di 
3 inches diſtance from each other. 
"theſe globes might be uſed at 
ſpindles of two inches diameter, and their mean motion round, 
axis was about 1100 times in a minute. 
have theſe globes blown and mounted 


- equally rubb'd as poſſible. 
-*rubb'd by the hands of your Abftants; but Yor 4 
which hereafter) the cuſhions excite: equally ſtrong 
ons were now and then rubb'd over with whicng 
"of the parts of this machine would take up 
5 dure herewith laid before yol'a a'Uravght therev?. 


that the | globes 1 


TU might. 


pleaſure. 


| 


ig 


{poſed PO: 


One, two, or the whole number of 


of ſuch as are either in themſelves ſtriking, or tend to illuſtras Jome \ 
po. 


be made for 


They were mounted. 


As it is next to 


erfectly true, I or 


Air 76 bag 
ikew1 


ap de 


with four 
at about 


he 


vow 


ther cuſhions, with which they were rubb'd, to be ſtu fed with 1 1 5 
ſubſtance (curled hair 


5 475 
ſe cauſe the glo 
certain mae 

: The leather Cui 


pr of 


our time 
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oe Of BLECTRICITS: Co. 
I lined: one of Ad dase to a cppſiderable thickneſß, with a.mixe, 8 4 


f.w in, in, ord 1 to obſerve whether or no the Electricity 
20 Id be ay 15 qr more ee excited; but I found no diffe- 
er in the — ts, W rom the the other 85 Wen, were without 


eatment. MASS) 

9515 power of, ng is 1 — 2 75 the number and few. of the 9 5 
globes to 2 a CER. 5 2 no means in proportion to their num- 
ber and ſize: : ;th er bodies to be electri ed, will contain only 
a certain quantity 0 e of which more largely hereafter; When 
that quantity is acquired, which is ſgoneſt, done by à number of globes, 
the ſurcharge 1s:dilpated, as all a3 it is excited, 

After the globes had been à few tunes uſed, I found. myſelf waſter.of 96. 
a much greater quantity of electrical power, "with much leſs labour to 
myſelf, chan when I uſed. only tubes. I could attract Per be light 
ſubſtances at a much greater diſtance than ee 8 7 Pitts of wine, 


— A; 
0 2 5 with * machine, and communicated to ju gui FI 7. 
bers of this Society, ſeveral of the experiments faid to be firſt made by 
M. le Monnier at Paris; before the letter cee chan 938 re: 
ceived by our ,Pre/ident: from thence. e 

I order'd another machine to be e for a Bad __ mine, which « 8. 
carried a globe of 16 inches diameter. I united the power of this large 
lobe with that of 3 of the others beſore · mention d, and found che 
okes from 180 excited non · electrics not increaſed according i my 
expectation. In two experiments eds 2 the diſſipation of the 
whole power of theſe globes was viſible as faſt as it was c the 
effect of this EIN, globe was very conſiderable... The firſt Mas, 
when two pewter plates were held, one in the hand 
man, and the other by one ſtanding u 
were brought near each other, the per 
flame were ſo a bg and ſucceeded 9 other 0 fait, that, when, che 
room was darken'd, I could diſtinctly ſee the N 13 people hp 
ſtood round the rom. The other was from a piece of lat 


b 
r , Ci gun: barrel; from the end of which, when. e and 


any, nom electric unexcited was. brought HEALS ad not waar 


* In the core of theſe ohforeations, Whenever mention either originally-aleſt dates os 
von. electrics, I alwa s underſtand the whole genus of each. e mention 725 
placed upon ori yeelerics, I am Ge Se whether * is te ended either in- fines d 
os 'filk,; hair, ar ol; or {which is {mach more convenient). f:he ands 


933, 'refin, | pitch, ehen . or upon different misturss of haſe; if (of @.lySicitve 
N 1 W Ale naw; maſters rs of. a greater eleftical power 7 pezetofgs — Ie 
fogr lebe 7 amerr, F. tho n 55 mall . Wgin; paÞly-sleftxics FH 
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_ + "enough to cauſe à ſnap, abruſt' of bloc lainiht 'alne? totale: 
rent from the former, was very conſpicuous hen the room wis "Gat 
of more chan an inch long and an inch thick.” 1 mention that Wage 
held near the bottom of the wire ſhould be black, becauſe the? yours - 
this flame more ſharp. Here the phoſphoreal ſmell, might be pere 
At a conſiderable diſtance. If the back of your hand was brought .o gear 
this wire as to occaſion a ſnap, and theſe page IE received for ſome 
time, you would feel them like ſo many punctures upon your ſkin oc 
gcgaſtoning red ſpots, which have: laſted 24 hours ns, 
y 9. If, when a perfor is electriſied, he brings 1 the cloaths 
of one that is not, they both have a ſenſation exactly reſemblimg that of 
many pins running into the ſkin, which continues as long as the Blobes 
are in motion. This is moſt perceptible when the cloaths are of thin 
woollen cloth or ſilk, animal ſubſtances; leſs ſo, when of linen or cot- 


e = 0r2 20th cents THH0TG Emi 
If ſome oil of turpentine is ſet on fire in any veſſel held in the hand 
of an electrified man, the thick ſmoke that ariſes therefrom” rectiv'd 
againſt any non- electric of a large* ſurface, held in the hand of a ſecond 
man ſtanding upon an electrical cake; this ſmoke, I fay, at afoot dil 
- . tance from the flame, will carry with it a ſufficient quantity of Ele&ri- 
city for the ſecond man to fire any inflammable vapour. The electrical 
ſtrokes have been likewife perceptible upon the touching the ſecond 
man, when the non- electric held in his hand has been in the ſmoke of the 
off of turpentine between 7 and 8 feet above the flame. Here we find 
the ſmoke of an originally electric a conductor of Elæctricit . 
$ 11. Like wiſe if burning ſpirit of wine be ſubſtituted in the place of oil of 
turpentine, and if the end of an iron rod in the hand of the ſecond man 
be held at the top of the flame, this ſecond man will kindle other warm 
ſpirits held near his finger. Here we find that flame conducts the Elec- 
tricity, and does not perceptibly diminiſh it's force. 
$ 12. - Theſe two experiments demonſtrate, that the opinion of thoſe is erro- 
neous, who ſuppoſe the electrical Muvia to be of a ſulphureous nature; 
and that theſe themſelves are ſet on fire at the ſnapping obſerv'd, when 
you bring non- electrics unexcited to thoſe” that are. If their opinions 
were true, the electrical Muvia ſhould be deſtroyed by the flame in both 
the preceding experiments; the contrary of which is dbſerved. 
$ 13. I now proceedto take notice of that ſurpriſing effect, that extraordinary 
accumulation of the electrical power in a phial'of water, firft diſcover'd by 
Profeſſor n a man born to penetrate into the deepeſt myſteries 

of Philoſophy : and I hope I ſhall ſtand excuſed, if I enter into à mimte 
detail of the circumſtances relating thereto. The experiment i, tts 

phial of water is ſuſpended to a gun- barrel by a wire let down/a fe in- 

ches into the water through the cork; and this gun- barrel, ſuſpended n 

filk lines, is applied fo near an excited glaſs globe, that ſome mere 

fringes inſerted into the gun-barrel touch the globe in motion. Very 

theſe circumſtances a man graſps the phial with one hand, and tou the 
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gun- barrel with e dee the other. Upon Abich he redeives " 
violent. 2 through both his arms, eſpecially. at his elbows and wriſts, 


and acrbſs his breaſtt.o. This experiment ſucceeds volts ceteris paribuex;, 


- 


1. When the air cee e enge yr nogu eee 0 


2. When che phiaſ containing the water is of the thinneſt Gnas ain 
per When the ourſide of the phial is perfect i anys ts! bog 19115100511 
4 In proportion to the numberoof points of non- electric contact. 
Thus if you hold the phial only with your thumb and finger the 


ſnap is ſmall ; larger when you: e bnger, and increaſes 


in proportion to theigraſp of your Hand. [6137 fsk 2 


"Hi When the water in the phial is Heated 3 Which being chen warmer 


than the cireumambient air, may rn the 
floating vapour therein upon the ſurface of the glaſs . 515.57 


From theſe conſiderations it is tor be obſeryid, that this effet "ariſes 5 14. 


from eledtrifying the non; electrie water, ancludet 1 the originally-elec- 
tric: glaſs; ſo that whatever tends. to make tit outſide of the glaſs nonr 
electric by wetting it, a8, a moiſt hand, damp air, or the water from 
the ãnſide of the phial; defeats the experiment, hy preventing ehe W r 
ſite accumulation of the electrical power.. % # © bs y2olont © 


c 


That a gun-barrel-is abſolutely neseſſary make this experi en ſac: F 15. 


ceed, is imaginary 3 a ſolid piece of metal of any form is. ly, uſe ful. 
Nor have I yet found, that the ſtroke is in proportiqnito the quantity 
of electriſied om ne obſerved the ſtroke from a ſword. as vio- 
lent as chat from a gun: barrel with ſeveral excited ironchars in contact 


With 1 2 ; 1 I7 {#7 211 g. 17 [Jes ve A oh dorms, 1” 5d WRIT [e475 #4 PF 


L have tried the effet of — the quantity of Water in glaſſes 5 16. 


of different ſizes, as high as four ns, without in the eaſt increaſing 

the ſtroke. If + filings 1 1 iron are Lv 1 in the room of water, the 
effect is — leſſen; d. If mercury, much the ſame as water; 
the ſtroke is by no means increaſed in proportion to, their > Apecific, gra 
vities, as might have been ĩimagined j.) 


The phial ſhould not be leſs than can CONNenientlhy: be graſped. I gene⸗ $ 17. 


rally make uſe. of thoſe, which hold ſeven or eight ounces, and fill 


them about four fifths with water; and the ſtroke from one of theſe, 


under the ſame circumſtances, is equally ſtrong with that of a Florence 


flaſk held in the hand: Which I have ſometimes made uſe of j though 


121 141435 14 55e +7 T7791] 2574 9 > a. / 


* If of . touching each, alien; and ſtanding upon N one hes | 


the gun barrel, the whole are electtißed; all theſe; then muſt be conſider'd, as ſo much 


excited non· electric matter. From the aggtegate of all theſe, not more fite viſible u n 
the touch than from either of chem fingly: 587 By & 5 "4 ATSC 1 f 11 OY 119% bo 


+ For a further account of the filings of iron, made uſe of in this experiment, he 
Art. 28. * 14. FLOW v1 NID n + g Htis _ Litto Fi | 


| In this experiment, at in others, wherein we aſſ re hot the FW is AE * . 


in proportion to the quantity of eledrified 2 3: ir muſt always be iutiderſtood; that 


the excited non electrics theth Wes are touched, *without' bein contained in ori inally- 


electries, as water in the glaſs} fbr othefwiſe (as will hereafter ſpecified) the effectꝭ of 
dere quamires of mate will te a 412110? HOY" EIn How 
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che laſb df this daſt mrequally:thin with tharnfithe ial, and thus * 
rify of witerfour times ad much. That rhe * 8 Mt u ale 
quantity of water eectriied, ig (evident fromerhiib exptrinient! h ug 
does not depend upon my judgment alone, but 'hkewiſe wporr! the pi 
nions of--{6\graÞleathned Mem bers of this 'Sorizry;> uh have itxpticaced 
the greater and leſs quantity of water: to>biuzo 2 e 
$18, ite urz ewig ot birch, or anynother woodjberumthraunh the ork 
thſtead of the mletallit wire, the ſtfoke is notagrehter chan is-aſulilly felt 
is likewiſe leſſen'd, if the pat is-held in che handowith a@love On. 
15 After che gun- barrel and phial Have been Tſufficientyexcired{Swhich 
78. Hone in af ſeconds, the ſurcharge is diſſip di ſoi that the conti- 
nuing the motion af che machine ever ſo long aſturithe ſatura ron d com- 
Plwlete, does not inertaſe the ghet. force, 1001 Pinus ode: mort 
$ 20. The force ef the ſtroke tem checelectrifiet phial-doeg not inereaſt in 
Proportion to the dimenſtons of che glas, D we number fe gobes 
employed.“ I have been (rack aviforeibly with one phiaf: from globe 
of / inches diameter, as when I made uſe of; ut the ſame time obe f 
16 inches, and 3 of ten. I have been lately informed, tattat Man 
Burgh à ſphere was employed for tis purpoſe Flemiſh ell ig diameter, 
Without "if ceted increaſe lof power. 1 bitot 6 7 Wants hy 
"YO When the phiab is well eledtriffed, and'ly ourapplyyourt hind therets, 
u ſee'the'fire Aſhes from tie outſidecot the gſaſs whereveryowtbuch 
tʒ and cracks h ο,ðe Hand; 161979 03697 D νje nu 8 nn ac e n 


3 The phial may be electrified by applying the wire therein to the globe 
| On | im motiön j-ifter which; if it is graſped: W one hand, and the wire 


touched with a finger of tlie other, the ſtrok e is as great a8 from the 
gun · barrel. o Tfigeu-only bring your finger nbar the | end! of the wire 
Without touehbing it, you obſerves the fame» brufſh/ of blue flame, as from 
bx wite hanging) ts] the /iFunibarrs), before taken notice of. Fhis in- 
ſtantly diſappears upon touching: the wire, though you do not vecete a 
An. Hock, undes is tlc Lame une en Pulp the hat? Bina oft 56 Ws | 
$ 23. I you prafp thephiab with your hand, and du mot at the ſame time 
touch the Wire, the acquired Electricity of theater: is not diminiſhed. 
So that, umleſs by accident or othepwiſe the wine is touched, the leo. 
ttrtified water will eontain it's force any hoursy mayudbe:conveyedberertl 
miles, and afterwards exert it's force upon touching the wire. 
4 24 If, when the machine is in morien, the phial i hung upon tel gum- 


barrel, no increaſe of the ſtroxe is perceived upon touching ide Bon. 


barrel with your finger, unlefs at the ſame time the phial ß en in 
the hand. ait ni aa obam no, io in 263 to 2πꝗ,jE]̃ ee ee 


the phinl 


9 ii 4 X wy 


— 


dave felt s weny great ſtrokeg Hen A ang tworphiats 261the yup $ 26. 
i both, brought my /forebead ndar it. Phet 

ſhock! then was lol violent, that I ſeem d ſtunn d, us chougheſtruqk ad 

A great ſtiq, ancꝭ q have never ſincꝭ᷑ qhoſtn toi repeat tfuls 

roaſe of the-eleEricah force was gwingotbithe a 

the points; of mom cbertrie cntadt owete mg | 

tmenbed;( | 4 36 De 203} 29%. yt 689002. ls Med os ins 

„Lcewiſe if a porſon- placed upon ariginally>ckArits// graſps! a, 5 27. 

phials, 28. before mentipned, and a. fecond perſom- tending upon the | 

floor; touches anyipart of his body/ca/yery! light floolce only ia per- 

ceived. : But if ithe ſtcond perſon, uhile che globes are w quo, pla- 

ces one of his fingers upon the Hand, or anꝶ part obahernaked/bady of 

the firſt; and at the fame time touches the: gun-barmck with his other | 

hand; both feel a ſhock equal to that juſt now »mengonhid, but more 

roleradle, "becauſe nut felt in the heady! in the arms onmναον, and acroſs 

the breaſt. In chis experiment, it is not neceſſary chat che ogtſide f 

the glaſſes held in the hands ſholild he dry, asi αhE̊r fu rmer vexpes 

riments; becauſe whatever by the moiſture is commumicated tothe man, 

is ſtopped by the originally electric upon which he 17 facd. If, im- 

ſtead of his hand, you gently touch the firſt perſonis eloaths, yu on 

pencpive a ſmall ſtroke upon .yout: finger; but if yo pres h oldies 

cloſr to his body, uU, frequently per tee a dbuble ſtroce; the lone 

tight: from his: cloaths . the ſbœond, . violent ſhoci from his body. 

+ Upon: ſhewing; ſome experiments to Dr Hei, to prove my aſſertion 5 23. 

that the ſtroke was, ceteris paribu at the points q contact of non- 

electrics co the glaſs, that ingenious Gentleman has very clearly demon- 

ſtirated it lilcewiſe by: the follow ing experiment: he d up two 

large round bellied phials in very thin lead ſo cloſe as to tauch the 

glaſſes every where, except their necks.” Theſe were filled with water, 

and cord, with ſtaple of ſmall wire running through each cork into 

the water. A piece of ſtrong wire about 5 inches long, with an eyr at 

each end, was provided hnd ut each end of this hung one of the phials of 

water by the ſmall ſtaple running through the conk. A fmall wire loop 

then was faſten! d into the lead at the. bottom of each ꝑhial, and into theſe 

loops was inſerted 2 piece of ſtrong wire lilce the former. If then theſe 

phials were hung acroſs the gun · barrel: and electrified, and a perſon ſtand- 

ing upon the floor touched the hottom wire with one hand; and the gun- 

barrel with the other, he received a moſt violent ſhock through both his 

arms, and acr his breat. as Tei it! ont 

Theſe phials may be concealed, and the ſhock be more univerſal, in 5 29. 

the following manner the phials may be placed in A corner af the room, 

and any. thing laid: over vhem, fo as. hot io. touch che upper wires 5 then 

a very fite wire muſtbe ſuſpended to the gun barrel, and faſten'd to the 

upper iſtrong wire. Ay 1 ſmall wire, of a ſufficient length 

to reach from che pfials: almbſt under the gun · harrel, inuſt be faſten- 


the head wiel 4 greg 
experiment. This“ in 
ditional phial, here 
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ed to the lower ſtrong Wire, and this may /be!concegl'g:udder/al foar- 
44 Q q 2 | cloth. 
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the. globes being yet in motion, 


Placing ih; 
bottom d 


%, 


Aon s 
It, unleſs the 
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9 coming 


from the bottoms of the bottles, is touched; and then not, if the ſhoes 


are dry, and of conſequence originally: electric. In this experiment we 


. ſee the effects of the increaſe of the points of contact; and it ſeems the 


more ſurpriſing to thoſe who are not acquainted with the cauſe, when 
the wire is concealed under a floor- cloth, that the moving of their feet 
only one inch, ſhould occaſion them, all other circumſtances appa- 
rently the ſame, to feel a violent ſhock, or none at all. A thick carpet, 
inſtead of a floor- cloth, is liable to prevent the ſucceſs. of this experiment, 
for the ſame reaſon as dry ſhoes. This experiment may aptiy enough be 
called, the ſpringing an electrical mine. 
If, in the former experiment, the lower ſmall wire is faſten d to an iron 
rod; and if, when the phials are ever ſo ſtrongly excited, that rod is held 
in the hand of a man landing upon the floor, and with it he tauches che 
gun- barrel, he perceives no ſhock, for reaſons preſently to be aſſigned. 
But if he takes this iron rod in one hand, and touches the gun-batrel 
with the other, he then is violently ſtruck. We muſt here oblerve, that 
the violence of the ſtroke is always felt in our bodies, in proportion o 
the loudneſs of the exploſion, and the quantity of fire ſeen. Therefore, 

as both theſe are equally perceptible, Whether the Electricity paſſes only 
thro? the iron, as in the firſt of theſe inſtances, or throꝭ our Bodies equally 

with the iron, 8 in the ſe cond; e conclude; that in both there is | 
the ſame degree of electrical force. By the firſt of theſe methods/you 

are capable of making others ſenſible of che electtical force, without fert 
ing it yourſelf, This experiment, as well as the laſt, will admit-ofanh- 
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Ik a man, ſtanding upon an electrical cake, takes the phial: ſuſpended 
to the gun · barrel in his hand, by theſe means. he acquires ſome;eledtrical 
power; for if, under theſe circumſtances, he toucheh the gun-barreh he 


only receives a ſlſight ſtroke a Hathen, without. having aach 


munication with unexcited non-· electrics, he touchas the gun arrgb again | 
ha fectives. vd ſtrke At AI. ol = I 
+3 £ | N | A 
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IF eo dhe guß,bamel an egbe cüber rü or bbiled;) is ſuſpended by f 8 33 
jece of wire, anda perſon, graſping the-. electrified phial in one hand, 
rings the palm of his other near the bottom of the egg; at that inſtant 
he receives à ſmart ſtroke, and: his hand ſeems full of a more red fire 
than is uſually obſerved. In this experiment the ſtroke is more confined 
to the hand without ſhocking the arms, than when you touch the 
gun barrel itſelf; it more reſembles a ſtroke over the hand wirk a 
erula. og to 15919 507 10 $1105 4009 een zi 28 1280: 

if any number of people ſtand upon originatly=eleCtrics, and commu- 5 34. 
nicate with each other by any nom electric medium, eſpecially metal, 
they are by theſe means all equally eleArified ; and if a perſon'ſtand-: 
ing upon the floor, and holding the phial of water hanging to the gun- 
barrel in his hand, touches the perſon furtheſt from the gun- barrel, the 
whole number receives a ſhock equal to any one touching the gun barrel 
finely. bd Bag 563 NNOT 2107 di od nein DING) 
Fa number of perſons, how great ſoever,'-ftand upon the ground, 5 35. 
communicating with each other as before, the firſt of Which graſps the 


98 
4 1 14 . 


ſhock like the former. This, we are inform'd, M. le Monner at Paris 
communicated through a line of men, and other non- electrics, meaſuring 

nine hundred toiſ es. + 8 2090 51s gil: lo ebns ods li unf 
Several experiments ſhew, that the electrical force always deſcribes: a 5 36. 
circuit; e. g. if a man holds the electrified phial in one hand, and touches 

the. gun · barrel with the other, he feels the ſhock in no other parts of his 

body than in his arms, and acroſs his breaft. So that here we ſee the 
electrical power darts rectłiſimo cur ſu between the gun; barrel and. phial. 

This is more particularly demonſtrated by the following experiment, in 

which, though the two lines of perſons may be of any length, we only 
ſpecify, that each conſiſts of 4, for: tlie ſake of perſpicuiyyᷓ 7 

Of one line, let A touch the gun · barrel, ſtanding upon wax, and 5 37. 
communicate with BC D likewiſe ſtanding upon wax. Of the other pie 18 
line, let 1 take the electrified phial in his hand, and join with 2, 3, and 4, 1 85 
all ſtanding upon the floor. If, under theſe circumſtances; the firſt line 
is electrified, and 4 touches P, all eight are ſtruck through. HH 4 


ten, © 
2e 


touches C, D, though electrified, feels nothing, and the remaining ſeven 
are ſtruck ; ſo that here D is left out of the circuit. If 4 touches B, 8 
only ſix feel the ſhock, and C and D feel nothing; and thus you map... _. 2 8 
proceed to A, who muſt always neceſſatily feel, if: either himſelf o any 
of his line is touched. If, when both lines are as before! mentioned . 
touches 3, 4 is left out of the circuit, and the remaining ſeven feel the | 
itroke; If C touches 2, the circuit conſiſts off fe, Dy 35 and Abeißgß ; 
though under: the fame circumſtances, left aut: always obferving, hows 


2 : . holds the * are certain to feel the ſtroæke. 0 
Amex pemment may pe rev erſęd, cher lines being 
doing manner EHein 


182 125515 | 


lkevile gh circuit 18 always obſęrvahe. Let 
. | | touch 


phial, and the laſt touches the gun - barrel, the whole number receive a £2 


ever. cheſo circuits ſ are ſdiverſiſied that A, whos touches the gun- barrel. 
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et Taue he 
pink in 1 


upon the foot; and-graſping the elettriſied phial, 


ud u KOI vo 


3 A gtaſp the phialg and 1 tpuchus; then 
due ing out df the circuit, and the other fun e 
I6- + — then Hand. feel. nothing the oreun - conliſtrg uf the 
remaining ſix. Bui qt ſts ta be obferyed, ds 16 the oruner eier ment 
that 2 graſps-the phial, and D, Wh boldd t e ul eine: 
o ſſiy bb ahuays in the circuit. I habt bern the more Particular in ds 


matter, as it demonſtrates the courſe of the electrical po- e td he inche 
moſt direct manner betytem the gun batnei and the cle M f²u.t | 


3 if; perſon, ſtanding upon an origmaltly *eldric;:onches; 
he gttn-barrel with his right hand, a pigce of wire being placed tod 
2 a ſecond perſon, ſtanding likewiſe upam tie Wan rakes 

hold of the extremity of this wire; — another pertbn, ſtanding 


touch anꝶ part of the 
rſon's body. Upon this touch, the ſecond: perfanis hö 


ſecond 


-  uſualgbur the finft Feels the ftroke only in ere * and right arm, the 


one of them brings 


forcibly as the reſt. But if two ph 


Fe the ſecond per 


OD | no procred to ſaving 


neireft'courſt-of the electrical ep” 10% 

If any number of perſons commuricate by pics h wire, and ik any 
together the ends of the two pics lol wire in i 
upon che gun-barrel's being touch d, he will per cee no ſtrokeo 
of an inch akitiden he will be 


bands, 


But if the ends of the wires are but a + 


hake in 1 1 becauſe then r re will begome partsof 


: 
, 


the circuit. 
f, when 
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— — HE eln jo | ter Minde, pod by any 

metallic medium ſtandiug din the nor, one graſps che pffigt and joins 

with the reſt; upon the gun: barrel's being tauchꝭd byl l pte 0 

the line, the whole number are ſtruck, and he who N a r = 'as 
ials are employ 


them both, with a piece of wite of fufficient length belt — 
gers, which wire touches both phials, and it's end is Ag — by 
ſon of the line; if then the laſt perſon eueh@theexcived 
gun-barrel, all in the line are violently ſtruck, e the _ ho 
gralps the phials 3 but he feels little or nothing of . Laa 
The ſtroke is very violent, when a wire is * „ the naked 
head, or under the: peruke, and the perſon graſpingythe phie twüches 
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dmee gun- barrel with the ends of the wire, or if he holds ee We between | 


n 99 Ts IFC 391 \ 1 wes 9 115 * „in "1 3 1 Kit % 
If a perſon; tanding on the electrical cakes with gold or filver her up- 


en his cot, takes hold of. theigun-barrel{ywandl anorhermperſongrapmg 


the eleErified phial touches the — of the lace the perſon deftniied; 


the holds down his head; feels the- — — Tube lee in 


ſame effrets a8 U þiver of anno} ER end of 
Which, if "Placed in ee "feel tho 


ſtro ke. 5 tool 01 nigh ot els] 21:5 EH or) pus 
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ee trical: per n chamſelres, but only ſerved as the firſt-pioyersrahd —£ © / 


a cake of wax, in order, as Lexpectted, te preventany: of 
Ren S Capower' from Gibharging itte Sbrengh me into the floor; 
| contrary: to my expectation, chat power, was ſo mich, leſſenꝭd that no 
| ſnapping Was to be obſer vd upon another touching any part of my 
douy. But if a perſon not electrifted held His hand. near che Tube whilſt 
it was rubbing, the ſnapping was very ſenſibles : This Ihn I to feve- . 
ral Members of the Rayaj/Saczety; and others; Mh did! rheithe:honour © | 
to viſit me. | After wards I met with an experiment of the ſame kind, in 9 
a treatiſe publiſtid by Prafeſſur B, annitled;: Recherches furs la rauſe et 7 
Ja veritable theorie de I KHladricitt, whith that ingenious gentleman P 
Est given him great trouble by it a oddneſs : Phe exy@imentis, 
that, if the electrical machine is placed upon originally electrits, the man 
who rubs the globes with his hands, even under theſe. apparently favourable 
citcumſtances, gives no ſign of heing electriſfied, when touched by an un- 
excited nun: electric. But if. another perſon,iſtanding upon the floor, does 
but touch the globe in motion with the end of one of his fingers; or any 
other non: electric, the perſonrubbing is inſtantly electriſied, and that very 


ſtrongly. The qolution of this phenomenon, ſecmingly contrary to the al- . 
ready diſoover'd; laws of: Electricity, /hadoterribly tormented! him; but | 
however he has given us the following, which he modeſtly calls a ꝓlauſible 

ſubterfuge rather than a ſolution ; .&zz./ that a ꝓow-en cannot act iat the ſame 4 
time with all it x Vigour, when one part of at is already employed; as a. FR 


horſe, who already draws an hundred pounds, cannot draw an additional. 
weight. as freely as if he had not been / loaded at aon That the hand ex- 
dites the virtue already in the ſphere ; therefore if the ſame power im- 
pregnates the man, there remains none for the globe. Ihati che virtue of 
the globe then cannot be oον]ſmoated nt qhe ſame time to the man, by 
-whom it is created. Fhat lie, Who gives itůõ,t receiveiat) himſelf. 
From theſe, and ſuch · like conſiderations; it apprars / tochimꝭ that the man 
upon the ground, who holds his: fingers to the globe in motion, linftead 
-of his diminifhing it's electrical force, bros that force bach again over. 
alie:man,'whoi excited it. That the) finger in. this caſe ſeems, to operate 
as am electric per e, and drives baak the electrical power.» ho 
have ſeen an account of Mr Allamand, laue ly printed atthe Hague; J 46. 
J vrherein he tabes notice of this nbanomenom. Ii He tells us, that ascpart of 
-the elechidaf power:of che. globe paſſeg diff by the frame, ;apor which 
the globes are mounted, into the floor, and diſſigatedthertbyg he con- 
pcewed that ite machine nd ithe man N] h vubb' d the were x 
placed upon 1 che ite f Hedriouy. y, 
expected ; oon ꝗthe ry ahap nens; anch the elt ctrical Pon is-confi- 
erablyqdimmiſtiacd, and fonvetimcs:ther&igieyoronont at all. Ho nod» 


„ * 7 3 . CNS wed roo lr 
Bibliotbegue Britannique pour les mois de Janvier, Feurier, et Mars, 1747. f 8 
| | | I trie 


- = * 1 oY * * F a < * 5 Pp 
OOTY CORE ETD TAR PIE 
. * LAS — N 0 
* 0 8 4 * 


4 


we Of WDRECTRICITY) | b 
947. I tried this experiment ſeveral times With my machine and the man, 
who turns the wheel thereof, mounted upon the electrical takes." If the 
air was dry, and the machine placed at ſome diſtance from non: electrical 
ſubſtances, as the ſides of che room, chairs, and ſuch like gcafter one or 
two ſmall ſnaps, the gun · barrel, ſupported by filk lines and hanging in 
contact with the globes,” would, tho* the machine were in motion a con- 
ſiderable time, attract no light ſubſtances, nor emit any fire This in- 
duced me to conceive, that the electrical power was npt inherent in the 
glaſs, but came from the floor of the room and if thegfact were ſo, 
the gun barrel ſnould ſnap upon my touching any part of the machine: 


T be cohſequence fully anfwer'd my conjectures; for while I ſtood upon 
1 the floor, the globes ſtill in motion, I put one hand upon the frame of 


the machine, and touched the gun- barrel with one of the fingers of mi 
other. Upon this, fire iſſued, and the „ continued as long 11 
held my hand upon the machine, but ceaſed upon taking it off. This 
at once proved to me, that the electrical fire paſſed from the floor thto 
my body to the machine. E then order'd the man to put one of his 
feet from the wax upon the floor; which, as ſoon as he complied with, 
caufed the Electricity to ſnap at the gun- barrel, and this ceaſed upon his 
replacing his foot. Here I found, that the electrical power came through 
the man; and that, in theſe inſtances, either myſelf, or the man who 
touched the floor with his foot, was to be regarded as an additional part 
of the machine communicating with the floor. Theſe conſiderations led 
me to make the following experimen s.. 
If my conjectures were well founded, and if the electrical power, the 
man and the machine being placed upon originally- electrics, went through 
my body to the machine, à fine wire, held in my hand at à few inches 
diſtance, ought to be attracted by any part of the machine. This fuc- 
ceeded accordingly, but the attraction laſted a very ſmall ſpace of time, 
and the wire again hung perpendicularly from my finger; though the 
globes continued in motion. This induced me to believe, that the gun- 
barrel, and the other non: electrics ſuſpended in contact with the globes, 
would only contain à certain quantity of the electrical ether ;; and if 
this were the caſe, the attraction of the wire to the machine would be 
continual, if the electrical power found again a communication with the 
floor, as the wire was the only canal of communication between the floor 
and the machine. Whereupon I placed one of my fingers upon the 
: gun+barrel, and held a wire near the machine with my other hand, and 
found, that as long as my finger continued upon the gun barrel, the 
wire was attracted, but no longer. 
Here we find, that one cauſe of the electrical attraction is the curren 
9 49. of the electrical ther ſetting to the machine through the wire; and tiys 
current is ſtopped from two cauſes 3 one, W en there ia no diſ 
the other, 
ched in 


144 * 
SALT ; 181 


* 
8 
* 


thereof from the gun · barrel, the accumulation being complete: 
when other currents are opened, that is, when the machine d to- 
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other parts. a . 
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Ia theſe; and the ſubſequent e 
* dry 4 for if it is: not, and the he Gill lines, Abet ſupport the non 
electrics; are wetted thereby, the electrical power will he diſcharged along 
chem, and the wire will be conſtantly attracted, as I have frequently on 
purpoſe experienced ʒ ow this £7 xi bn: is in eren Mes are 
more of leis wettedii v 25:n05d 15wen pf 1/7 Y. g 


xperiments, I always ſuppoſe the air $ 50. 


| If a man ſtands ups the machine; placed upon or aer 51. 


and the gun- barrel with the other 8 My e AS; uſu 1 
contact with the globes, no Electricity is 9bſeryed, in that man: 
wire, hanging to the wainſcot of the room, touches the ry or 
a man ſtanding upon the floor applies his finger thereto, che man upon 
the machine emits fire copiouſly 3 and ei eee man who 
turns the wheel of the machine, fires; inflammab le ſubſtances. But. * 
effect is no longer obſervable, when the wire, G are removed 
touching the gun- barrel. So that, in this experiment; the uſual 555 
of the Electricity ĩs inverted; and that power, which, in moſt other; in- 
| ſtances, is brought by the wood - work iof the machine to, the — — 
and by them diſcharged upon the gun- barrel, is now. brought, Bf the 
wire to the gun- barrel, and from 2 globes throw it all over fr 
only the machine, but any non electric in contact with, it, if the. 
tricity is ſtopped. In this experiment, if an, iron. tanding upon 
floor. is inclined againſt the loops f the ſilk lines which ſupport the 
gun: barrel, in ſuch. a manner as not to touch the ee 77 
cal fire, which paſſes from the iron rod to the gun: harrel, inſtead 
ing ſupplied conſtantly, comes in by ſnapping ſo long as, any anus 
non-electric communicates with the machinę, but; ce 55 72 it's be: 
ing removed: and: it; the air is very dry, 2550 mae the Electricity 
conducted down the ſilk lines, the ſnapping from the iron rod to the 
gun - barrel will frequently eorreſpond to the touching of the wood den ma- 
chine witk your fingers, and ſtop upon your taking then. And this 
experiment will look. much like magic, even to thoſe wht are acquaint- 
ed with the operations of Electricity; for if the —_ who turns the 
wheel of the machine, and ſtands upon the cakes,, be praperly.inſtruct- 
ed: upon your bidding the gun- barrel ſnap, he only puts the toe of his 
ſhoe upon the floor, and it ſnaps immediately, and * ſnapping 
as long as he keeps it there; but if you, order it to ceaſe, ſnapping, he 
almoſt imperceptibly replaces his foot 
This may be repeated as often and as long as you pleaſe... 
Many experiments demonſtrate, that if the Electricity: is not ſtopt, no 
ſign of it's preſence, either by fire, or attraction, 
non. electric bodies ſuſpended to the globes. that is, although ever ſo 
great a quantity be determined by the globes over theſe bodies, the Elec- 
tricity paſſes off from them Pendo rive to the floor, from whence it 
came: but if the Electricity 18 ſtopt, it is then accumulated upon theſe 
non. electries; but this can be done only to a certain degree, as is mani- 


feſt from a former experiment. And if, when this power. is accumulat- 
R r 
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upon the cakes, and it ceaſes. 


is obſervable in the 
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obſerve, in this experiment, chat the lambent flame from the end of 


a ſupply from the floor. 
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of BLECRICITY _—- 
upon the floor touches now-ẽ.and- then the on- ele 
and the fire is always obſervable, But this ſnappeng is not, when th, 
electrical power paſſes off continuwdly, as from a piece of blunt wire hung te 
touching; whereby the electrieal power becomes viſible, He a fine blut 


cone of flame, With it's point towards" the wire. When the hand is 
placed at a proper diſtance, the blaſt,” ke that of cold air, is/therefrom. 
very manifeſt. If you do not determine the Electrieity by cheſe means 


to a point, the diſſipation of it is general, and from all parts of the er- 
cited non electrie; but if yeu do, by bringing ybur hand near the wire 


as before- mentioned, you ſee che manner of it's being diſcharged into the 


floor, and fo" into the earthi. Theſe facts being ſo, if my conception 
are true, chat the glaſs globes eirculate the electrical fire, which they re- 
ceive from their friction againſt the cuſhions, or the hand of u man, und 
which is conſtantly ſupplied to theſe laſt from che floor; the ingreſs of 
the electrical fre; if the machine, Cc. are placed upon electrics: ger 
ght to be viſible, as well as the egreſs under the ſame circumftances;. 
and this is demoriſtrated. by experiment. For if, while any unencited 
non- electries tduch the gun- barrel, che globes being in motion, you bring 
your finger, or a piece of wire near any part of the woed-work of the 
machine, but more eſpecially the iron axis of the wheel; you obſerve 
the bruſh of blue flame ſet in from it to the wWood-Work. We always 


the wire paſſes divefging into the machine, and tis continues d long 
as the gun- barrel is touch'd. Se that here the offiee of the globes ex- 


actly rallies With that of the heart in animals; which, as long as the 


quantity of blood is ſupplied, propels it into the arteries, and Theſe all 
over the fyſtem; or that of the pump in hydraſtaties. In the ſame man- 
ner, by the attrition of glaſs tubes, rhe electrical power is brought from 
the body of the man who rubs the tube ; and he 1s conſtantly talcing in 
e 9) e een Werne 


What I here call the electrical æthier, is that atmoſphere which ſur- 
rounds both excited originally- electries, and excited non- electries. That 
this is extended to a conſiderable diſtance, appears, from s fineithread,. 
or piece of cotton- graſs ſeed, being attracted at ſome diſtance from chem, 
as far as which, it is preſumed, this atmoſphere extends. Here indeed 
it is only perceived by it's effects upon "theſe light "ſubſtances :-but at 
the bruſh of flame from the end of the wire before mention d, from 
fome bran lying upon a flat piece of metal in contact with excited non- 
electrics, your hand being held" Ger i, and in many other . 
it becomes manifeſt to your feeling as a blaſt of cold wind. Teu feel 
it likewiſe in a leſs degree, when a glaſs tube is well excited, and brought 
near your face. Tf no unexcited non- electric is near, "this atmoſphere 
ſeems to be determined equally over all the excited nen- electries in ebm. 


tact with the machine; but it a non- electric unexcited is brought nas, 
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_ Of BLEOCTRICITY. 
A the greateſt part of it is -determin*d that way; and hereby the attrat- 
| 668.3 any ether part of theſe excited non-electrics is confiderably di- 
miei e 
not operate, until the electrical æther is ſufficiently accumulated: | This 
FCelectrical repulſion is ſtrongeſt in thoſe parts of the excited non-elec- 
tries, where une xeitedt non · electries are brought near them; for by theſe 
the electrical blaſt, which otherewiſe is general, is partieularly deter- 
mined to the floor. Suisse . eee een ene 13973 2 357 eee 


% 


Before I proceed further; J muſt beg leave to explain what 1 call the 5 54. 


accumulation of Electricity. To put a fimilar caſe : as we take it for 
granted, that there is always a determinate quantity of atmoſphere ſur- 
rounding the terraqueous globe, we conceive, when we ſee the mercury 


in the barometer very low, that there then is a leſs accumulated column of 


this atmoſphere impending over us, than when we ſee the mercury high. 
In like manner, when we obſerve that the electrified gun - barrel attracts or 


repels only very light fabſtances at à very ſmall diſtanee, or chat the 


| ſhap and fire therefrom are ſcarcely" perceptible; we conceive” then 
much leſs quantity of electrical armoſphere ſurrounding the gun- barrel. 
This power being more or leſs, we call the greater or leſs degree of the 
accumulation of Electricity. This is only attainable to a certain point, 


if you electrify ever ſo long; after which, unlefs, otherwiſe directed, 


the diffipation thereof is general. The phial of water of Nſigſſabenbroeb 
ſeems capable of a greater degree of accumulation of Electricity, than 


any thing we are at preſent acquainted with: and we ſee, when, by 


holding the wire thereof to the globe in motion, the accumulation being 
complete, that the ſurcharge runs off from the point of the wire, as a 
bruſh of blue lame. A method has been diſcover*d here by Mr Canton, 
by which the quantity of accumulated Electricity may be meaſured to 
great exactneſs. The manner of meaſuring is this: When the phial is 
tufficiently electrified by applying the wire thereof to the glaſs globe, 
and which is known by the appearance of the bruſh of flame at the end 
of the wire, as before-mention*d ; hang a ſlender piece of wire to the 
fuſpended gun-barrel for this purpoſe detached from the globes. Upon 
your applying the wire of the electrified phial to that hanging to the 
gun-barrel, you perceive a ſmall ſnap ; this you diſcharge by touching 
the gun-barre] with your finger, which likewiſe ſnaps : and thus alter- 
nately electrifying and diſcharging, you proceed until the whole Electri- 
city of the water is diſſipated; which ſometimes is not done, under 100 
diſcharges. If you do not diſcharge the Electricity every time, the ſnaps 


from the wire of the electrified phial to the gun-barrel are ſcarcely per- 


ceptible. In proportion to the number of ſtrokes, you eſtimate the 
quantity of the acquired Electricity of the water. That you could, by 
Ropping the Electricity, excite non electrics; and, by accumulating their 
power, make them exert. more force than originally- electrics would at 
any point of time, was that capital diſcovery. of the late Mr Gray; and 


is to be regarded as the baſis, upon which all the preſent improvements 


we 
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of our knowledge in Electricity are founded; and. till -which diſco. 


very, alrhough.-lome. of the effects of Electricity were obleryed aboye 
two thouſand years ago , little progreſs was mad. 
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$55. The electrical ther is much more ſubtil than common air, and pa 
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ſes to a certain depth through all known bodies. It. paſſes. mot 
readily through metals, water, and all fluids, except reſinous ones; 


then animal Bodies dead or alive, in proportion as they are more or 
leſs wet; then ſtones, wood, and earths. It paſſes to à certain thick. 
neſs only thro? reſins, dry animal ſubſtances, Wax, and glaſs. For this 
1:9 | reaſon bodies are called electrics per ſe, or non-electries; not only for 
4 their rubbing the. Electricity from other bodies, but likewiſe az they 
permit more or leſs. of the electrical æther to paſs through them. The 
| æther has. not only the property with air of moving light ſubſtances, 
Fil but it ſeems. to have another, and that is elaſticity... yoo gh es 4 
1.8 $56. hat this fluid is more ſubtil than common air, is. more particularly; 
wh demonſtrated -by it's paſſing through ſeveral glaſſes at the ſame time, 
14 through. any one of which, though ever ſo. thin, air cannot paſs. It 
jt likewiſe paſſes, as J have mention'd before, through all known bodies, 
i except originally- electrics, and even through. theſe to a certain degree. 
It's elaſticity is proved by it's extending itſelf round excited electrics, 
and excited non- electrics, to a conſiderable diſtance; as well as by it's 
increaſing the motion of fluids. This is demonſtrated by the experiment 
with a ſmall glaſs ſiphon, where the elaſticity of the electrical æther over- 
comes the attraction of coheſion: I have frequently obſerved this expe- 
riment does not operate, unleſs the greateſt part, if not the whole elec- 
trical blaſt, is determined to the floor through the. water, by bringing 
ſome unexcited- non- electric near the long leg of the ſiphon F. The 
ſtream through this ſlender tube is moſt complete, When the non-elec- 
trie is brought near, ſo as when the room is ſomewhat darkened, the 
ſtream of water appears as a ſtream of blue flame, much like that from 
the blunt wire. This ſtream. is ſtopped, either by touching, any part of. 
the non- electrics in contact with the globes; by placing the machine 
and the man who turns the wheel upon electrics per ſe, by which the 
current of the electrical æther from the floor to the machine 1s prevented, 
or by removing the non- electric from the leg of the ſiphon, by which the 
diſſipation of the electrical æther from the excited non- electric becomes 
* V cophraſtus, who lived above 300 years before the date of the Chriſtian Era, takes 
notice of amber and the Lyncurium, a ug not only ſtraws, and ſhaving of wood, 
but alſo thin pieces of copper and iron. See | 


heophraſtus- e Aber. 2 TH Ok 
—Kea} 76 Avſruet—iAte 3Þ eTTtp T3 nAEKTes. Of SE acly xy pores xepen A Fool, 
NAG Y 42.100 %, iS gov, ed 1 aen]os OrTee x AloxaAns A See P. Th in the 
late Edit. by J. Hill. uma t nnn, ORE” 
: + There is one inſtance, where the water will run off in a full ſtream without bringing 
a non electric unexcited near the long leg of the ſiphon; and that is, by, ſuſpending, 2 | 
phial of water, as uſual to the gun-barrel by a wire, and by letting a glaſs fiphon through 
the cork into the water! When this phial is ſufficiently electriſted. the water thefein 
runs off in a full ſtream, though no non- electric unexcited is near; becauſe then the cuf- 


rent of water through the ſiphon is the only way, by which the ſurcharge of the Electri- 
1 general. 


city can be diſſipated. 
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„ OFELEOTRICITY, % 
general. So that we find, that although we, can repel light bodies from 
parts of excited non-electrics at the ſame time; the whole force of 
the electrical current is n to drive off ſo. ponderous a fluid as 55 

e 
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electrical æther towards excited non- electrics is likewiſe very Per tible 
rl A 5 vou. 


9. 1MAlL,DE! ne, OL De; ended to an elec- / 
trified wire, which was conducted without touching along the ſides of 
the room; at about an inch diſtance, detached from this wire, à little 
dapper was hung by: a Gilk line 3 at an equal diſtance from this, laſt was 

| * The following is an argument of the velocity likewiſe, with which thele little globes 

are attraQted and repelled, If they are, let fall from the height of ſix feet or more upon 

a wooden foor, or a plate of metal, they are rarely broke 3 bit by the attractions and 
repulſions of them between the plates, though at the diſtance only of - of an inch, they 

ac frequently beat in pieces. ty, | = Fo nee 


g 


hung 


a * * 1 
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. S EerNfei rr. 
frang another little bell, which comtniunicated with the fides of the teen 
As ſoon as the machine was in motion, the eleEtrified Bell artractedmn 
clapper, which itnmediatelfy by the repulfive blaſt was'blown"ofF "ts ths 
unexcited bell. By the time the ſecond bell was ſtruck, theformer ze 
tracted again z and this jingling of the two bells contmued not onſy der- 
ing the motion of the machine, but ſeveral ſeconds after it Was ftoppey: 
This was occafioned by the ſmall volume of che clapper Being able #9 
convey away only a fall quantity of the electrical tler at cach ſtroke; 
by which it was ſome time before the equilibrinm was reſtor ee. 

5 58. Io demonſtrate likewiſe, that the reſtoring this equiHiSrinm is not ima. 
ginary, I ſhall mention an experiment of Mr Wilen, who has taken 


| 1 5 3 pains in theſe inquiries, Take two plates of any metal, "very 

"i clean and dry, whoſe ſurfaces are nearly equal; hang one of them te 

N any excited non- electric, and brin under it Upon the other a whole leaf 

| 1 5 of ſilver. When, which you upon application, the filver leaf z 
1 0 na t1tracted, lower the bottom plate; if it is too low, you will obſerre 


1 | the leaf filver jump up and down; if too high, it will only be attracted 
19 In part, and thereby -diffipate the electrical power. But if you get it 
at the proper diſtance, which will very eaſily be found upon trial, 
the ſilver will be perfectly fuſpended at right angles with their Planes, 
like the trapezium of the Geometers, and touch neither of the plates; 
it will be extended likewiſe to it's utmoſt dimenſions. Tou frequently 
x obſerve, both at the top and bottom of the ſilver, the electrical fire. 
| [| The ſame effect is produced, if you reverſe the experiment, by electri- 
14 | fying rhe bottom plate, and ſuſpending the other over it. Now I con- 
| Ai | ceive, that the ſpace occupied by :this leaf of filver, is that where the 
14 equilibrium of the electrical æther is reſtored.z for if you take away the 

under plate, thro* which from the floor the flux of this #ther is fur- 
niſhed, or if that plate be placed upon an electric per Je, by which 
this flux is prevented likewiſe, the ſilver leaf is blown away. 
939. No body can be fuſpended in eguilibrio but from the joint action of 
two different directions of power: ſo here, the blaſt of electrical æther 
from the excited plate blows the filver towards the plate unexcited. 
This laſt, in it's turn, by the blaſt of electrical ether from the floor ſet- 
ting through it, drives the ſilver towards the plate ele&rified. We find 
from hence hkewife, that the draught of ele&rical æther from the floor, 
| is always in proportion to the quantity thrown by the globes over the 
1 gun: barrel; or the equilibrium by which the filver is ſuſpended, could 
not be maintained. I once found, that a gentleman, at that time an in- 
valid, whoſe ſhoes were perfectly. dry, and of conſequence originally- 
electrics, and who was employed to hold the non- electric plate througn 
which the tether was to come from the floor; this gemtleman, T lay, id 
not-furniſh, a ſufficient quantity, becauſe of the dryneſs of his thoes, 40 
maintain the equzlib7ium ; and the ſilver Was blown away, But upon em- 
ploying another to this office, whoſe ſhoes were more wet, the æther 
came -readily through him, and the ilver' was ſuſpended.” > =_ 


+ Of ML ECTRIOITY. | 4356 
jiewiſe found a wooden pole, very dry, not condue this ther faſt | 
enough to keep the ſilver ſuſpended. It may be imagined, that it is 
poſſible for the ſilver to be ſuſpended, without ſuppoſing a flux of the N 
electrical æthet from the neareſt unexcited non-gledtric, as well as from . 
the excited one 3 that is, hy the ſimple electrical attraction. But to | 
obviate this, it muſt be remembered, that the electrified gun-barrel both 
attracts and repels light ſubſtances at the ſame time. Can this attraction 
and repulſion be concei ved without the operation of the electrical ether 
both to and from the gun: barrel at the ſame time? Does not this point 
out an afflux as well as an efflux? Are not the electrical repulſions as 
ſtrong at leaſt as the attractions? Do not we ſee light bodies, either be- 
tween excited originally- electries, or excited non- electrics, and unex- 
cited non electrics, dart ile a ball between two rackets of equal force? 
It may be ſaid perhaps, 221 e Wenne o en 121 f . 5 * f 7 l 

1. That the ſuſpended ſilver may only ſerve as a canal of communi- 
cation, which diſcharges the Electricity from the excited non- electric to 
the un- excited one; and that chen an originally - electric is placed between 
the lower plate in this Experiment and the floor of the roOM,. that then 
the ſilver is attracted only, until the lower. te is ſaturated with Elec- 
tricity, ande no langer. This is as much as ſaying that this effect ariſes 
from Electricity, without mentioning in what manner,... 

2. That thus effect is produced by the electrical attraction, which 
gives the ſilver a directian towards the excited non- electric, but that ĩt ĩs 
kept down near» the unexcited ane by the force of gravity. WMWas this 
the cauſe,, the action of gravity would operate as · much thto originally 
electries as thugh non aleſtrie s..... mens 2:ls 
But Jam able to prove the afflux experimentally, as well as the efflux, 5 60. 

in the following manner. When the ſilver lies ſtill, though the motion 

of the globes s continued, between the two plates, one ſuſpended to the 
gun· barrel, and the other placed upon an electrical cake, a perſon ſtand- 
ing upon the floor: needs only bring a ſmall glaſs ſiphon in à Veſſel of 
water, and apply the long jeg thereof near the plate placed upon the 
Wa; for upon this the ſilver is immediately ſuſpended; and che Mater, 
which before only dropped, now runs in a full ſtream, and appears lumi- 
nous . Does not, in this caſe, the current of the water point out the 
direction of the current of electrical æ ther 
When the machine, Se. are placed upon originally- electrics, if AF 61. 

man, ſtanding likewiſe upon an originally- electric, touches the gun bar- 

rel while the globes are in motion, he will receive a ſnap or two; after 


"which, though the motion of the globe is cdntznued, he will perceive 


* This experiment is more elegant, if the upper plate; attractibg the ſilver. is ſuſpend- 
ed high enough for a perſon 5 upon an originally- electric, conveniently to bring 
the other plate under it with one hand, aud to hold a pewter plate in the other. If the 
 orymally electric is fufficiently thick, the-filver will not be fuſpended; but if the glaſs 
ſiphon in a ſmall veſſel of water is brought very near the pewter plate, the: water runs 
mio the plate, and the filver is immediately ſuſpended. | 
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no more fire from the gun barrel. While in this poſture f Af te tonches 
the wood-work of the machine wich one hand; and applies 4 finger of 
his other near the gun - barrel, at that inſtant he receides the electfica 
ſtrokes. Theſe continue as long as he touches the machine, but: ceaſe 
upon his removing his hand therefrom. Here we ſer ga circulation dt 
part of this man's electrical fire, Which operates in the following man- 
ner. Firſt; The man, by applying one of his hands to the machine, 
becomes à part thereof; and, by the motion of the globes, part of the 
electrical fire, inherent in his body, is driven upon the gun; barrel; but 
it is inſtantaneouſſy reſtored to him again, upon his touching che gun 
barrel with his other Hand. Thus he continues communicating the fire 
with one hand, and having it reſtored to him with the other, a8 long as 
he pleaſes, If, inſtead of touching the machine or gun- barrel, he holds 

his finger near either or both of them, you ſee the fire go out, and re- 

turn back, as in a former experiment. 1} 

on. At may be perhaps imagined, if one man touches the machine, himſelf 

and the machine both beiſjg placed upon the wax, and af anorher, ſtand- 

ing upon the floor, conſtantly, or by turns, touches the guunzbarrel, that 

by theſe means the man upon the originally - electries might be diveſtet 

of all his electrical fire, by conſtantly continuing the menoniobthe globes, 

as he receives then no 9 floor. But the conttary proves 

e 
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i Z true; and, after a confiderable time, the ſtrokes fromithe gun - batrel are 
Fl as ſtrong as at firſt. But here we mult obſerve, -that:the!gun-barrel ſuſ- 
Wi pended will not contain probably at one time n part of the whole quan- 


-tity of this man's electrical fire! therefore I conceivef chat, as ſobn as 
1 this man has parted with any portion of':his.neceſſaryy/chis! determined 

14 quantity, to the gun- barrel by the motion of the globes;=hechagit: re- 

ſtored to him upon any unexcited nonCelectric's toughing the gun- 
barrel, by having the uſual courſe of the Electricity * inν,ẽ,Hédud 27 5c 
Me ſee, from many experiments, that dry wood does not conduct 


9 63. 
Electricity ſo well as that which is wet; and that the man ſtanding up- 
on the floor, who rubs the globes, excites the Electricity ſttonger 
the cufhions. This I had reaſon to conceive was owing not to àny ot 
difference, than that of his being more moiſt, and, of conſequence; more 
readily conducting the Electricity from the floor. Therefote I order d 
my machine, and even the. cuſhions to be made damp, by cauſing wet 
14 cCloths to be placed upon ſeveral parts thereof; and found then, that the 
= 2 was equally ſtrong, as when the globe was rubbed by the 
149 thand. 25 1 1. eam t 318 olg 709 . 
5 5 9 64. It remains now, that T endeavour to lay before y ou a ſolution why 32 
4 bodies are ſo ſhocked in the experiments with the electrified Water; dne 
1 ; difficulty thereof I confeſs ſeemed unſurmountable, until I had made the 
| 1 following diſcoveries. J | 


I. That the Electricity always deſcribed a circuit between the eleckri 
fied water and the gun- barrel. „ eee eee Kant 96 ou 
* For a further account of this matter, ſee Art, 28. 5 7. . 5 That 
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- Denner re 


|, 


che ele Keese nn $4... 105 r 
. That the electfen fire came from the floor of Nene 


3. That it would net paſs frem the cer quick enough for the per. 
TR: oh Ten? 19070 n 


ſon to be ſhaken, if his ſhoes were dry. r 

. That the force was imersaled in Proportien to the points of contact 
of non electries withXthe-glaſs containing the water. _ 
Then the ſolution of this phenomenon became more eaſy, KA 
take the liberty to Gan 2051016} 28, ici ee ji S045 G7 


A 


29 * — * », a 1 „ % 
AF 4200 3t . 2100 


, . _ | Vt .. 1 ra de ane 2 Nr 2d 2-1 | 
. L have endeavoured to prove by experiment that: à quantity of 


Electricity is furniſtiꝭd: from the neareſt unexcited non · electrics, equal to 
that accumulated in excited originally. electries and excited non⸗electrics. 
2. This being ſo, when the phial of water held in one hand of à man 
is highly clectrified, and he touches the gun- barrel with a finger of his 
other; upon the exploſion” which ariſes herefrom, this man inſtantane- 
ouſly parts with as much of the fire from his body, as was accumulated 
in the water and gun- barrel; and he feels the effects in both arms, from 
the fire of his bs GR through one arm to the gun barrel, and from 
the other to the phial. For the ſame teaſons, if, in the experiment wit 
the electrical * mine, a man places his right foot upon the lowet ſma 
wire, and touches the gun- barrel with his left arm, the electrical force 
is Only felt in that leg and an. et 36 een 501 A0 % ST 
3. As much fire as this man then parted with, is inſtantaneoutly Te. 
placed from the floor of the room, and that with a violence equal. to the 
manner in which he loſt it. 0 10 £610 25 
4. But this flux of electrical æther, either from the floot ö the man, 
or from the man to the water, is prevented for reaſons ſufficiently obvl- 
ous, if the glaſs containing the water be thick; if the points of non- 


— 


electric contact are few; if the man is placed upc ' originally*cledrics; 
DIE HED. 


or (which is the ſame thing) if the ſoles of his fiir es arè dry. 
5. As we find that the Electricity paſſes at leaſt equally quick througli 


denſe mediums, which are non-electrics, as through thoſe which are 
more jar and ſpongy ;-may we nor thereforeconclude; that the cauſe why 


. 


we feel moſt pain at the joints of our artns, and in he tendons of our 


heels 4, ariſes from the texture in the tendons and tendinous ligaments 
| / io einde 


* 
* 


niet non 


of thoſe part??? . 
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From a due confideration of the phenomena before us, I take the li- 5 65. 
| 7 gm qd yo „e 18371 


berty of propoſing the following queries | 


o 
- -* x4 + _ : 


. 1. Whether or no the elfe&ts. we, obſerye, in bodies. being drawn 10 
and driven from either excited originally -electrics, or :excited- non-elec-' 


trics, are to be attributed to the flux of electrical tler??? 
0 | N . f 4 ' g ' aff 181 8.8 Jin! 81 


D See more of this in Art. 28. Denen ee 5 27168 
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This pain in the heels i felt only in the expe; iment with the elearical mint ; and it 


is not perceptible only When yu touch the lower ſmall wire with our foot, but likewiſe 
if 706 S460 ws non ele&rics, which touch this Wire. It has heck Romer felt by a 
perion ſtanding upon a pedeſtal of Portland ſtone near ten inches in height, "ah 
of metal more than two feet, I am of opinion, 
however great, would in the leaft prevent the pro: 


* 


vol x. Pat ii. : fe 


g f Topreſis of the electrical power from the 
water in the phials to the body of the man. 28 S 8 9 n 


2. Whether 
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GIA: 0 os en of Homberg ( 00. Lonery 'the-.youn 


. _cwOELBOCTRIOCHTS. = 
2. 1 9 no, chat, which-from it bing Hoſt nies; in 

ny cher IGILY > 2 ther, electricab Poweny 5g 1 
9 other than 5 fire? 7h . 25 ol eit 1-1 ect d 0 0 


fonts, 
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de, and ee 
2 ere 
net, by it's ting ay inf . 
8 1 bl 1 iy enn 10 4, | „ e * d ie 3 


Whether or no this fire is not connected intimately wich all. bodies 
at All times, though leaſt of all, probably, with pure dry air d Have be 
nat found and ſeparated. it from water, flame, even that intenſe ont of 
oil of turpentine, ge, nech hat iron, and from a mixture zo degrees 


4 . 


2 1 than the freezing po Ins ono den Built Vd ad to mad 
1 25 not proved. ic. bag & rem it's paſſing through al 


Dy OS Arn yy $954 248 4 Ein 9 . 8 515 
6. May. — 3 infer 1 it's elaſticity. likewiſe from it s exploſions, — 
it's increafing the motion of fluids, as well as from it's effect in the 
concuſſian of, ONE. bodies, bub 3 after wer have cup: 
lated it in water ???: "1 e lo aft o melt Bong! 
BE. May y the clerical machine, from it 's: uben, beidenominared-; 2 
Ms Bos with equal propriety as the inſtmment of 1 Guerith and 

ales that af, the air Nit bong non ot en ten ods mort 
Does not the power we. art now Taco, of. * 1 * al 
EL of fire from bodies hy motian , and of ſeeing it reſtored to them 


again, and even after that motion has: ceaſed; cauſe us ap” 0) 
ger (%, 


113 8 Aer 21 
tren 


5 141 


* 95 . „„ 7 f 
* Th e e ſetting of tha hep to. angaben 2nd globes 5 Fr in theſe (experi- 
ments, been vi le 8 fron the fo gh. py $01 17 2 12 they * be pre 4 
a r 


as; till how, this Ure was, eonfidered” as coping 12 Eby 2 by a r 
o much run ng. wrt eh 


Y { originally. rigs ; Lage found, . m great urprize, ther ſo for 1 
; trical power, y ſtopping what I conjectured. lng ſo DORA 196s,.I:could 


had occurred to Meſf. B and Mlimand: was #*% foundation br FN 1 8 the be | 


ſource of the /Elefricity; and the manner of it's ingreſs tothe machine; - 

(a) Homberg da ſonphre privcipe. Mr dt L Arad; Nenne url cient on nB. is | 
matiere de la lumiere eſt la plus petite de toutes matieres ſenſibles elle paſſe librement au 
travers et par les pores de tous les corps, que nous connoiſſons. ne taut Funiven nivers aſt rem · 
pli de la maticre de la lumiere ai mieux donnè à notre ſquphte principe le HON * 225 
tière de la lumiere, que celle du feu, quoique ee ſoit proprement la meme ch 

(b) Lemery le fils. Mem. de Þ Acad. 1799s. p. 527697 La matiere. de few, 00 re. 3 
gardee, comme un Hude d'une certaine naturs,. et qui a des; proprietez particulieres, qui 
le diſtinguent de tout. autre, fluide. Pag. 8. — une matiere. beaucqup 44 
agitee, qui remplit tous les vuides de Puniyers, et ne trouve point les pores fi Stroits, gui 

lui laiſſent un libre paſſage, coule inceſſamment dans bes lieux od elle eſt enſermée, et 


ne 


entretient fon mouvement. 
02724 75 | | 1 2465] $Grawafend 
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ee forinied by the S Hietrtelf, 


ittuftr countryrmen, 
— hyids b&meckithitally'pr 1 E fröm orhict bodies? Ot 


Muſt we not be very cautious, "how 'we connect rhe e On ary ire 
_ Abe ep Ih With tie Vital flame 200 in 


Va 


uebi em # Geng arten as à Hin 8 obe, i if both are equal ly. Tp 
with fluids ? ** 1 /IYÞ-+ Juda: 210 913 11 ants 

0% Whether er. 0 it n Hor M 8 j probe,” that by inerealing "the 
number and fee of 'thephmals of water "ina certain Yu Ole Pk Mm 1 5 
not inſtantiy kilHeven Age animals 5 7 8 cleckrical fttokes { 

cannot cobchude bete þa pers, y. 

Philoſopher” and Tearned A ok chis Society th bbe Volle. of 
Puri This gentlemaß, aAlmoft two! Years fince, in a 1 to Profeſſor 
Boſe (an extra f Which this Taft publiſhed” with a work (i) of, his 
own) without-the' Kriowtedpe of feveral experiments ſince diſcover d 
at leaſt 'ndne of Me difcovetiet Have" per fallen inte "my hands, did der 
clare his opinion;! (4) char the Eleckricfty did not only proceed from 
che eleQrified bodies, 9 'frotti all others about them ph a certain dif: 


tance (1)"that the Ele ectricity, 480 Welt f from bodies eledrifced, as: from 


44 54 1 141144 
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tumy is denſa & dura penetratio-—Corporibus ſeſe jurigit——-ighem ad certam diſtantiam 
a corporibus attrahi nulla novimus, quæ ignem non continent non ignis æque facile 


corpora omnia intrat——carpotibus n in his a eee eee re. 
tinetur.— Motu celerrimo ignem affici poſſe 


( 4) © Brerhaavii Niemnta Chem. de end, p s 18% K ſeq Lib igns—lemper ſez 


exiſtit in omni loco imo vero in omni cable, ie e, vel folidiffimo, equaliter 
diſtributus * —Haud: ergo potui detegere, mud in rerum natùru ſit 3 ullum Tpa- 


tium fine i 


©&.4 #:+) 777 . 7 } 1 14 


Did. p. 283. . Ude ulgue conabar—tradere-eA,. 2 verihma addiſcere potui de natura 
illius ignis, 75 ih elemetitatern appellant p hiloſophi. Ittam. icilicer, ita conſiderando, 


pruut creatus/ ipſe in rerum 3 ers Leorfan, "extra. rekiqua -omnia , creata, Ju: 
Vide tractatum a, cal. . i Tale wy 12 Sw 11.3) 
Mechanical Ori A of tet 212. 
© See Queries at $20 of his Oprict © ins th 
(5) Monſ. i Monnier at Paris ile birds by theſe; and with me, a Unget 40d pl 


e demum fint, cor richt tel u Un, 57507 q um Ih 
16 Foo ft f Fine 
Heat ond Cold, EQ, W. none t ad ad! 3 14 (43h, 
Tat, much-inbre than —_— — e 1 was Wen able 60 procure) have been flruck 


dead... . JIG S - bs = aqpiled 4 2=1DQU COL ED I MST 2 


e ces for ba eit, for de nul flu. ert, wen. 


( yen Nelli dans 4 Ritheribes e. c: 4% N. | 


trique vient [hon iſealewment'&u corps cledrife, mais auſfſi de tous br qui ſont autour de 
"94 gulages; a une certaine diſtance... ; 4 27016] ene. 215 P14 34 91 3 7015 nn 


lhia, p. xlix.—Si, vou pouge vous convidincre' comme moi, que la watiére — 


corps èlectrique vient primitivement de tous le corps envirohnans, de Ole min, vous au- 
rez bien plus de facilité 3 expliquer tous les autres effets. im) 


* 
* 


of 4) Teil. p. xlvi. La matiere electriquę, tant celle qui ſort. du corps dleariſe, que 


e qul vient des envitons à ce me 
que dans Vair meme. *. erf ORR Nu us facilement dans les corps denſe 


8 8 2 ; | thats 
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runt of the Ancients; When we find dt 2s much Bf this. 15 F 7910 


ut Saen 1914 excellent 966. 
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Extract. of , 
two letters 
From the Rev. 
Hen. Miles, 
D. D. F. & &. 
to Mr Hen. 
Baker, F.R.S. 
concerning 


ihe effect: of a 


air; (n) that the Electricity is preſent in all bodies 3, ( that this mat. 
ter always tends to an equilibrigm,and. endeavours to occupyt 


may now be Pr oved by experiments. ar n ee e 
Tou ſee, Gentlemen, by my aſſerting, that What g have hitherto call 
eck electrical zu t proceed fr 

ſe, I differ from Cabeus, Digby, Gaſſen 


qui ſe trouvent vuides des parties de ſon efpece. 


0f/BYBCTRIETT 


thoſe which were not, paſſed more readily. througtsdenſe- meditions = 


res ag 


in bodies, which have nat their neceſſary. quantity ss all which — 


via, do not proceed from the glaſs, or cher eledticaper 
dus, Br Wn, Des Cartes, and very 


great names of the laſt as well as the preſent age. My differing; 


| fro 

them would be preſumption indeed, were I not induced theretay — 
ſervations drawn from a ſeries of experiments carefully conducted, to 
which many of you have been witneſſes, and ta whom I may cherefore 
appeal, for taking what may ſeem ſo extraordinary a ſtep. T have con- 


5 


ſtantly had in vie that excellent maxim of. Sir I. Newtox laid down ji 


his Optics, that, “ as in Mathematics, ſo in Natural Phileſephy, the 
« inveſtigation of difficult things by the method: of analyſis ought ever 


to precede the method of compolition. . This analyſis conſiſts in mak- 
ing experiments and obſervations, and in drawing general concluſions 


« from them by induction, and admitting of no Objections againſt the 
t conclufions, but ſuch as are taken from experiments, or other certain 
« truths. For hypotheſes are not to be regarded in Experimental Phi- 
loſophy. And although the arguing from experiments and obſerva- 
tions by induction be no demonſtration of general concluſions; yet it is 
the beſt way of arguing which the nature of things admits of, and 
% may be look*d upon as ſo much the ſtronger, by how much the in- 
e duction is more general. By this way of analyſis we may proceed 
from compounds to ingredients, and from motions to the forces pro- 
ce ducing them; and, in general, from effects to their — 
particular cauſes to more general ones, till the argument ends in the 
* moſt general.“ I am deſirous, that what is contain'd in theſe papers, 
you will be pleafed to regard rather as the rude outlines of a fyſtem, than 
as a ſyſtem itfelf ; which, I am in hopes, men of better heads and more 
leiſure will profecute : and if hereafter, from being poſſeſſed of more 
obſervations than we at preſent are maſters" of, any opinions in theſe 
papers ſhall be found erroneous, I at all times 'thall be willing readilyto 
retract them. „ „% e e a EE) 
10. Being determined on making ſome experiments in Electricity 
with other bodies beſides glaſs, a little before the Holidays I procured a 
ſtick of the beſt black ſealing-wax, of about an inch in thickneſs, and 
of a convenient length; and. exciting it with white-brown paper, or clean 
dry flannel (I. know. not which is beſt) I made the following triak/ + 
u attempted to kindle common lamp-ſpirits, 'both-by attraction and 
repulſion,” the: electrified perſon ſtanding on a cake of bees-wax, and ſuc⸗ 
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of ELECTREFCITY. 3 
eeecled. ——1 made trial, at the fine time; With ti glale tue! ant, T cone o/ bloc 
chink, kindled the ſpirits more'ealily.” ' Perhaps; from {pre fiken ne eee 
5 - -N 8 19 Os 

ces hereafter” dn be menirioned, this mah a r poribur, de generally un g cones 

1 93.3, 0 o | 6} —_ : env 111Y Br | nö 25 he phat Gl 71 9 20 [46 "+82 l * 
r minded to repeat that experiment of the late ingenious and per . | 
induſtrious Dr Deſaguliers, and others; by which it appears, that When 478. p. 22. 
any light body is put into a ſtate of repulſion by?vitreous Electricity, it J. _ On. 
zs in a ſtate of attraction in reſpect of reſinous Electricity, and fo e ro. 21 — 
This I found conſtantly to hold good. I made this trial with a down- Krad Jan. 25 
feather, which was tied to the end of a penduldus thread, which thread 1745-6. 
was tied to a ſilk line, faſtened horizontally to the oppoſite” ſides of the 
room, and alſo with a ſmall piece of writing paper, of about the ſame 
dimenſions as the feather. Here I found the feather” would retain tcge 
efluvia (whether of the tube or cahe) about five or ſix minutes longer 
than the paper would; that is, the feather remained ſo much longer in 
a ſtate of repulſion Fhe time in which the paper was in a ſtate, of re- 0-7+" 
pulſion, after many trials, I found to be about 20% more or- leſs; at 
about which time the paper would indeed ſomewhat ſenſibly decline the 
tube, Se. but in a moment would be attracted by them; and if I ſtaiĩd 
longer, I could not perceive any repulſive foree remaining 
LI ought to tell you, that When I had, by ſeveral trials, found out a- 
bout what time the Mu via would be quite diſſipated; J forbore making 


ength, but much more active; 
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dia Were: more deeply.caloured than the vnreousl Ar belbni , 1... 
er, it he; not probable, that the reſinous uvia ate moto 
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out or ſulphureous than the vitreous ; and becauſe not fo active and 
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1 ay not be conſidered ast pretendings in theiabove trials, to 
eſtabliſhJaws,;. but, a8 pfainly relating; matters of fact. Perhaps? future 
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gut my knawledge. —— then caſt another with the ſam 


„ILthink, it, not a circumſtance too impertinent to he mentioned, that 


fire It the. air pretty maiſt. ener AO OAT] tit s 03 fs: bas ec 
„Lam dubious whether; I did not expreſs, Hyſelf in a matmer liable to be 
mißingerſtood, when faid to this purpoſe, bat I would nat be under- 
Stood $6, ſtabliſb Jaws, py. the fore: mentioned experiments, hut any 10 relate 
Fass 5 and that future experiments might not confirm theſe. I did not in- 
tend this, ſhould extend to chat experiment; which proves the different 
nature of. vitreous and reſinous uvia ; which I preſume, may be con- 
fidered as, invariable inherent properties; ſo that bodies, put into a 
ſtate of repulſion by the: ne, will be attracted by the other, c. But 
the. other phenomena, as depending on changeable circumſtances, the tem- 
perature of the air, the degree in, which. the electric bodies; may chance 
to be excited, the quantity of efluvia, and perbaps others to us unknown; 
the e nene (IL ſay) depending on ſuch like circumſtances may 
er e , r BOILER 
bs beg leave to inform you, thatThave:been making trial with a ſtick of 
ſulphur, of the common ſort, which I made of a convenient ſize, by caſting 
it into a,coftin of paper, the inſide being of writing paper: this, being 
excited, attracted the bunch of threads with great power, und kindled 


common ſpirits as quick as ever I knew it done. This was after night, and 


I ſaw not what the day- light afterwards diſcovered, that the inſide round 
of paper adhered to: the ſulphur, and it had made it's way thro the pa- 
per, Which, concealed the colour of the. paper, and it's adherence; till next 
day; however it performed as above. This was broken, by an at- 
tempt to ſtrip the paper. off the ſtick! by a too officious Kar nit 
an addition of freſh, melted together in a wooden mould which, came 
out ſmooth. and well; but was perſuaded, againſt my bun judgment, 
to put a gun-rammer into the middle of the mould, to ſtrungthen t 
which ſtick anſwer'd that end ; but, as L fearꝭd it vu turn out, the 
ſulphur tho? of a great thickneſs round the ſaid gum ſticlαπο u , no 
means, be excited to any tolerable degree. ILtherefore made à third, as 


FF » 


the Arft, which has the paper on it as before, but it-performs-exceedmng 
well!: having ſuffered myſelf to be electrified with it upon cha approach 
ola perſon's finger to mine, I had by far the moſt pa ul ſeniſation Lever 
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of ELEQTRICITV\C 

| in any of. theſe. experiments. I believe a gafao 

ü e mould (hut mine are of too Mall ta borehnif one 1 

be aſſuredd it would nat break; Wh 2992 a Nun 26 oh 'TWOQ- ER DOE og "ger 
11. Lam under no doubt, but that experiments wich ate ca- Extrad's of 

able of being improved and. hope thortly-ito-make it appear L am mo letters 

po to venture. my glaſs tubes of flint for a mould, but intend rap prot rom (he /ms 

cure one of common glaſs ;, having lately had the misfortune of loſing 72.,.1 Hec· 

my beſt, in ſo odd a manner, that I believe n excuſe me if I ttou- trical 7 

W naomi Som Hl howz 20% » ments. [bie, 

J has been uſlog it but;a.lntle time in che evening; and, before laid P 53: Pat 

it up, bar by. me a round guler {mall enough to go into the bore, | - 83 py 

when it was, Covered, with, a roll; er N- bfcbrown paper, it came into Feb 13. 

my head to excite ita; by , rubbing-it a little on the inſide with che daid 1745-6. 

ruler and paper; but not finding any effect of itz after a fr minutes | 

trial, not ſo much as to attract the ſmalleſt threads; I laid it in mg win- 

dow in my ſtudy. on a parcet of papers and pamphlets, where it uſed to 

be put; and next morning,..A$Wwe-wereatbreakfaft, I heard a ſnaꝑ, and, 

regularly. Fa on this Loo it, and placed it againſt a cupbaard· door 

erect, in a pocket of leather, that had been nailed up againſt cha door. 

for ſuch à purpgſe. The upper end was tied to two thongs of leather; 

but not tight, only to preyeht: its ſtitring t thus it continueꝗ ſufectill. I 

went to beck; but, in the morning, upon operüng che! ſaid. doop, I 

ſurpriſed to find my tube in ſhivers, except about three inches ing if cit 

had been, broke with a ſmart blow of a hammer The cupboard is dver 

the fire · place, and ſo near. it, that I thin it ĩmpoſſible ar: ſnould l ever 


have been quite coldꝭ; and. che window: where:it was firſt p 
the fire, and it's being laid on, the ſcat 06/the:vindowz'1a/toot hafter cht 
ſaſh, it ae be much; affected with the air from thence. The 
weather was froſty, but the cube from firſt to laſt never out ofith cron 
and I am. ſure never had an b W. g i owt 11597 500 bahivorg 
The ſtick. of. eee made, - with; which I:kindled-lamp-pi-- 
rits ſo. reactily, as Il informed ou before was ſet up in the foe men 
tioned cupboard in: an erect poſture, has loſt all. it's electric vipueg and 
cannot be mage, to attract & down frather, da fine threall. . This I 
know not how to account for, unleſs it he, that thei e it to the 
ar, by Ibs, obi N up in anything: may have deprived it of 
ts power, for, if I miremember not, . Sõtenlun Gray uſec to keep bis 
ſulphur conc, boclie » Call. in Wine glaſs, in a bar, and wrapt up n fla- 
gel; howeyer Þ ſhall attempt go recovercjt- again Tn bupbeard 8 
mall, and never cold, Mf iſtick ot, waxikeptdo my deſk, ;: mt ragt 
will attract a chread at any tne, Without ubbing at A oben Wet 
<cing ms let fire to fame. ſpir ns of WπnỹꝭIuI waz willingaoary ether 1 
could not kindle the ſame with an icicle ; but, not being able to get one, 
latte mpted it with a thick. piece of ice, and immediately ſucceeded, in 
Fa . Preſence 
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ee e: dus and 1 think theTparks of fire rot the ja 
hen the finger of a non electrie perſon vu brought fi ight it, were 
large and as 9 as any I ever ſaw; ſc that Lam tatiSfied the pow: 
W er of then nd ways diminiſhed dy tke coldneſs of the ice; ad 14555 
wan not, but:thats if thericenbe kept from melting and dropping into the 
„ollen ſpitits, ide will kindle them as readily as ity ther ſubſtante the hit 
Menon werei ſuch -as\weiuſe fot? the:tea-kettle PD, and far from, being of t 

r SH90 1 1607, 29nmkHt = DDg CFARIRNG 

Ain msn One circumſtance more 1 will mention, wy 'relenſs Jon, By. Lal 
waa e dent one of che gentlemen approaching "the" electeiftec, 1 4 his 
6 hand near his Bender xb ſald gentlemun felt a very pt 
his fleſh, thro' his coat and waiſtcoat, Which e 


S- 2 N ep ſeveral Nee 0 in * one's 1 


| your, wth will excuſe my Dee neg wn on 
Extra of the , Since my former, made an other trial, and HA * Ki 
fecond letter. caſo imaginable; the ſpirits kindling the vely moment of m ap roach- 
them with the lump of ice, Which was an inch and "Hick. © Af. 
ter this I took a clamp-of iron, ſuch as is uſed for heatitig ex- Tons for 
Inoothing linen- cloths; and having heated? the ſame: *red-hot” applied it 
tothe ſpirit, as I ſtood onthe cake of war electrified, holding the fin 
in A pair. of! tongs: i} 710002 1 N 319 VID m 90D Ya ft DE! 98 Dan lame 
I didi not, — expect much from this trial; and dn whi 
that I could not kindle the ſpirits, during che time the redneſs continued 
in the clamp; but, as ſoon as that difippeared, andi it began to look 
blackiſh,” the ſpirits Vert Kiudled as uſual. 0 e, 
I ſhall not draw any concluſion from a Angle what perhaps ſome rea- 
ſons might be aſſigned, why the red-hot iron did not kindle the ſpirits, 
provided one were ſure this would always be the caſe; and if the expe- 
riment were repeated with the fame: conſequence a good many times, one 
would venture to ſay, that the d of the iron contributed no Sou? of 


inflaming to the. uvia. 04 K 1 29010! 
My tube I have uſed: of late is not- Made af che fine Alt hab, "bur 
Lach ka common: wine glaſſes are made df. a 311.38 03- WH 


- I have:got me a tube madeof common green lat this is ing 
light, 1n.compariſon with others z' and*miy” be excited: with double t c 
time and pain required. for the others, but yet not without warming it at 
the fire; though this ſeems: powerful enough to attract the dunch of 
threads, yet I am not able ta kindle any ſpirits with it. 

I have made theſe trials, that I might be able to deternſhe which kind 
of glaſs afforded the greateft quantity of ęfuvia, or at leaft rhe 1 
Koons, as near as m Bh be; which may not be altogether unu nuſeful 
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Ag "Of BLECTRICITY. | 

12. Mr T Mllamand ineloſed fome mercury in a tube cloſe· ſtopp'd ; Parr of « lit. 
| afterwards rubb'd this tube, it gave a great'deal more light - ata M- 


than when the ſame had no' mercury in it. 


Mr  Allamand then made the mercury run in the ſame manner along ae * 4 
the tube without rubbing it, and it ſtill: gave ſome light, but much leis 4% tube, pro. 


than before. This laſt experiment perſuaded him, that the friction of ceeding fen, 


the mereury againſt the glaſs might electrify that glaſs, in the like manner ray 
58. 
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as the rubbing of the hand. And he has been confirmed in the ſame no- Died Hague, 


tion by another experiment: He brought ſome down near to the tube, J Feb. Ts. 
and then made*the mercury run from one end to the other; and the down N. S. Read 
was attracted, as the mercury in it's motion paſſed by it. Peb. 13. 
Theſe experiments he has repeated, and varied ſeveral ways; and they 1745.0. 
have led him to conclude, that the phoſphorus of the barometer, known | 
this great while, is not ſo properly a'phoſphorus, as the effect of the mer-. 
cury electrifying the tube of the barometer. i mn IV 
Mr P Allamand has put mercury into exhauſted tubes, and, when theſe 
are rubb'd, they give much more light than before; there then come 
out from them on all ſides rays of very lively light. I have alſo ſeen at 
Leyden, at Mr Muſſchenbroeck's the -mechaniſt's, an exhauſted globe of 
glaſs, which, when rubbed with-the hand, ſeemed all filled with a very 
bright fire. ORR un ant S115 7 Pas 01 26h 
Several perſons have obſerved, that when they had been electrified, 
their pulſes beat a little faſter than before. I have even myſelf felt, after 
having been electrified a pretty while together, a ſenſation all over my 
body: but within theſe few weeks, ſome perſons have felt very ſharp 
pains upon their being electrified. Sh TR LE OE e 
There is an experiment that Mr P Allamand has tried; he electrified a 
tin tube, by means of a glaſs globe; he then took in his left hand a glaſs 
full of water, in which was dipped the end of a wire; the other end of 
this wire touched the electrified tin tube: He then touched, with a finger 
of his right hand, the electrified tube, and drew a ſpark from it, when 
at the ſame inſtant he felt a moſt violent ſnock all over his body. The pain 
has not been always equally ſharp, but he ſays, that the firſt time he loſt 
the uſe of his breath for ſome moments; and he then felt ſo intenſe a 
pain all along his right arm, that he at firſt pprehended ill conſequences | 
from it; tho? it ſoon after went off without inconvenience; © 
It is to be remarked, that in this experiment he ſtood ſimply upon the 
floor, and not upon the cakes of reſin. It does not ſucceed with all 
glaſſes; and tho* he has tried ſeveral, he has had perfect ſucceſs with 
none but thoſe of Bohemia. He has tried Engliſb glaſſes without any ef- 
fect. That glaſs with which it beſt ſucceeded was a beer-glaſs. 
Mr Maſſcbenbroect the profeſſor has repeated his experiment, holding 
n his hand a hollow bowl exceeding thin, full of water; and he ſays he 
VOL. X. Part 11, 7 1 * | 1 OSLO experienced 
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A* . 4 wet on the outſide. R «VF E 0 31 OI OT. DTS 1 N 
part a kt. 13. You query, whether that ſuhtil fire which kindles warm'd ſpirit of 
. from the wine, be reſident in the body frem which it evidently indes, and bet. 
Rev. Dr dled occaſionally? or, whether it comes from the excited tube pervading 
* inſtantaneouſiy the body it is applied to? or, laſtly, whether there are 
Baker, F.R.s. certain principles in the air, which are thus agitated. into an /extemporg-. 
concerning neous lightning? Theſe queries are certainly-very,.comprehenſive and 
electrical fire important; I wiſh I were able to return you ſome what more ſatisfactory 
ro; $ (xny than ſuppoſitions. Dr alta . 13 1 * 

e, I incline to think the electrical and luminous efluvia'to be the fame, 


N and not diſtinct ſubſtances, Mr Hauſbee ſeems to diſtinguiſh them,. 


1745-6. intimating, that no luminous matter would be communicated from an 
excited cylinder of wax to his finger, when brought near to the cylinder, 
though it attracted light bodies; but it is to be obſerved, that this cy- 
linder of wax was only a coat of wax, of about half an inch thick, on a 
wooden cylinder of four inches diameter: now I have always found my 
ſtick of wax, which conſiſts of nothing elſe, to emit luminous efluvia. 
very plentifully, and rather in a greater degree than the glaſe tube. bas; 
If we conclude with the Engiifs philoſophers, that fire is mechanically 
producible from other bodies, by colliſion, - attrition, . c. or, according. 
to Sir J. Newton, by putting the ſulphureous particles of bodies into a ve- 
ry ſtrong vibratory motion; by which means they become hot and lucid,. 
i. e. affect us with ideas of light and heat; on this ſuppoſition may we not 
conclude, that the action on the glaſs tube, when it is rabbed, hy putting 
the parts of it into ſuch a vibration, and, conſequently, agitating violently- - 
the ſulphureous particles therein, may heat and kindle them? And may 
it not alſo be ſuppoſed, that when the air is in a due ftate, nitrous or o- 
ther particles in the air may contribute to- the kindling them? or, per- 
haps, rather that ſubtil, active, elaſtic ſubſtance, which Sir I Newton 
ſuppoſes to be the cauſe of the refraction, Sc. of light, and which com- 
municates heat to bodies, and is univerſally diffuſed ? Theſe eſflavia, be- 
ing thus agitated and conveyed by a non- electric body intervening, in a 
due quantity, to the vapour of the warmed ſpirit, may be ſuppoſed to 
kindle them, without exciting any originally- reſident fire in the body im- 
mediately communicating with them; the luminous Muvia from the fin- 
ger, or ice, &c. when brought near the inflammable body, being, as far 
as we can perceive, of the very ſame kind with thoſe which proceed from 
the tube; or there is nothing appearing in them which may lead us to 
ſuſpect they are not the very ſame, .tho' in a greater quantity than what 
can come from the part of the tube you approach with the end of your. 


4 


finger. | 1 | 2 „ 5 
f we conclude with ſome of the foreign philoſophers, Boerhaave, Hom- 
berg, Lemery, sGraveſand, &c. that fire is equally: diffuſed throughout 
the univerſe by the Creator, pervading the interſtices of all bodies, and 


that there is no fire mechanically produced de novo; then, may mg 


whereas, reg ef the W chere 4s produced a 2 N 2 
pon . — unc wy e of its parts, which muſt neceſſarily a-. 
fect the fire contain'd in the vacuities, by compreſſion and relaxation; ſo 3 45 
rhat, 28 Boetbadve expreſſes it; there mult be, in the bodies een, ah yok; 
.and in the fire contained in its pores, an exceeding great motion excited, N 
and, together herewith, "the furrounding fire from both theſe cauſes, row MI + | 5 | 
be- agitated, "and ſo much the more violenrly, the nearer it is ; may we | 
not conclude,” that its force Will be hereby ſufficiently Baſe to kindle Xt 
the ſpirit to ich it is conveypd? tn 10 kk oils by Fort LEN | 
Is this, as in the former hypotheſis, I would not erddd' the elaſtic "= 
materia ſubtilis from being Tu Ppoſed cbe having an influence on the eH¹-- 
via. Whichſoever of the tWo eſes we embrace - you'may*percerye, 
that I incline to think, that the kindling fire rather beben the ex- 
cited tube, I am very ſenſible I am in a great meaſure proping in the 
dark; but _—_ futurr pere will caſt A Ache cn this Ace 
lee TE INs fv Anon}?! 16 ung & 220Db2H 
25 4.81 üs u befnbo on reflecting afreſh; on Monſieur PAllamand's ex- : letter from 
periment, reſolved to make the following trial; the“ I was in no doubt , nee 
what the iſſue would be: I took my tin tube, which has two arms to it, ,, Brictt of 
directly oppoli ite one to another; and at that diſtanee from one end of water. 
this abe, "which is equal to the length of one of the arms, ab % may 154 p. gi. 


poerceĩve by the figure in che margin (net 22 — you Pated Feb. | 


8 


4 


r for; "at prelent) 3@his Hfuf- 20. 1745-6 
{5 bh N aded * by a ilk Ie from the eëlliag of the room, 1745-6. 
decing it bang down of a length convenient for my pur: 
e poſer 1 — . # ii Daſori holding better. than 
tba 2 1225 1 0 aving nearly filled the fame with water, 
- (199. Nan, ny 60d En "this — cake, with this baſon of water in 
a my hand,” fo near the pendulods tube! cht I eculd ap- 
81 _ * ffs ' ply the" baſon to it'with'tenvehience: then, having faf- 
b fered myſelf to be electrited, I held the baſon ſo under 
2 * the tube; chat the lower. end dipped un inch more or 
22 he lesen th Water: upon this,” a perſon 'approathed: one 
Ar 7 the bafon of end of one of the arms with the pirit of wine in a ſpoon, 
Wares wen HAS and it was immediately 'Rindled with vehemence; and at | 
© 29 93611) 1” (the Tame time I received on One ef myAngers thatthelds 4 
de ba gent ſtrolee; and that ſtrokke was given the very inſtarit 7 
of time the hay fs was at the hed; ied. * 


{ſpoon}; or any other object tliat was 
The wind was chen S. and hard rain, as molt part of the day; and yet, 


if one were diſpoſed to indulge itnagination;, the Mudia ſecmed to act 
more ſtrongly. than is uſual. chin there can Wh no doubt, but that 
water is as good a mediut of commumcstiôn to the bia, as any ſub- 
ject vrhatever ; for, chat all Thoſe Which came to the Ipirit were 

to the tube by the Water, I am certain; ſince the tube dipped in the cen 
— and was then motionleſs ; 1 e's it never came ſo near che baſon as 
n from K. 1 n „Ani 1 n e een 
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via. Ne. 479. I had little or no opportunity of making any, myſelh, 
moſt of the trials I had heard of, with fuceeſs. 
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"Of ELBO@/DRICITY; | 


periments, and have been ſo Kind, according to your wonted 


month; when, having got ſome; good utenſils, I 


* 


-$ 
- 
* 


as 
f 


44 arr 7 
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which 1 have al- 


non- electrical, and, I think, thic 


ya 
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Of ELECTRICITY. ET 
for a faſt as it is received. Inſtead Ee og - ly 


ale-pan, I uſed. a flat piece of cork, filed very ſmooth and even, elpe-. Ws. 
— # on ＋ under ſutface. The other ſcale needs no alteration, =þ 1 
the ſtrings be made of ſilk, as uſual, and ſhort enough to keep that ſcale. Wea 


out of the reach of the electric virtue, which is to act upon the former. E 
the beam were three or four feet long, the ſtrings of both ſcales m ako 


of a length, POR man zee troubleſome to yur in and 
we hts. 5574 DW 9 
15 mounted the attract hs upon ſmall taper ſticks, Slane: ar po 
whoſe thicker ends had a foot which ſtood upon 2 cakes of bees-wax full 
10 inches thick. in all. an ain . oh 1 25 
I forbear to deſoribe the pretty little ſimple * you anther ; 
me with at my firſt ſetting out; I leave that to yourſelf; only, as it has 
no name, I take the liberty to: call it, an electrical needie. Every. body, 
who delights in ſuch, matters, will thank you for it, if it were only for 
the amuſement it will furniſh for ſo many hours, after being but once well 
ſeaſoned, or tinctured with electrical Mui. WARS is 
But, 1 chinke, this little inſtrument, and the balance together, cannot 
fail of informing us farther concerning the properties of Electricity: ſuch 
as, how far it agrees and diſagrees with magnetiſm; whether it paſſes 
— the —— 9 ha the ſurface of bodies; whether it 


and many other matters, e 
9 5 — to the Ae er. 0 e + 1 Slice 1 05 re £162: 
16. On my making _ of my boxes, filled wih pitch, wax, | Part of to 


Sc. for the perſon to be electrified to ſtand upon, — it a little pp re il 


while ſucceſsfully, I got the man who aſſiſted to 7 the = ace of the Miles, B. D. 
pitch, Sc, vith a dry clean cloth, ſuſpecting, fr om the place it had F. 2.5 to A 


{tood in, ſome dampneſs might lodge-thereon,, This being done, for- my Hen. Baker, 


ſatisfaction 1 ſet, up the box on one fade, and held a thread. of. trial at 17 R. S. con-. 
Proper diſtance, | by found it to attract and repel the, lame; .. ſet- > ning fe 


ting it down, and ſtanding, upon, it, by;no means could. it be made ap- 04 
Par that, I was,cleftrified, or any othen perſon, who, ſtood th — . 
Wag e een took 75 — of the ſame ſoxt, but made uſe Pte 3 
of it without SPINS, it, and it per ell. 25 L hay, 3 
peared, | but, inten d to do it. eise 9 8s . f ee 2 2 — 
In a pint · bottle of flint- glaſs] have ſome ſmall x pieces oof braſs leaf f, and 2 
the bottle hetmetical ſealed mga af gs Sake ha Pere Ws: would 
mar affect the ſaid leaf, 1 Was, at firſt — — in my expecta tions; 3 
ee: 1 tube was ſo. well excited, Too upon bringing it near the 
—5 rong and loud ſnaps were given, there was hardly any ſenſible 
— 06-49 cds bra leaf, till L thought of, warming the bottle at the fire; 
d then there was a conſidera one, tho not hat 1 expected before . 
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©. FEDBErnietfry. © 
made any that.” But T ſulpeck the bottle to be too Yirek Tor) Or tri 
4 common flaſk, which we ſcaled inthe fire, the leaf which I had put in 
was very ſtrotigly both attracted and repelled a great many times 
One odd citcumſtance 1 Will tell you, and detain you'nd longer: Us. 
on my lifting up the tube haſtily by chance T obſervedd che leaf to b 
powerfully attracted by the ſides of the bottle or flaſ next to the tube 
this put me on trying purpoſely What the effect woulck Be, if, hen 4 
perſon held either in his hand ſideways, ſo as the neck was parallel with 
the horizon; I took the excited tube, and o ved ĩt up and de w- HiOWard 
and fromm the floor, at 3 or 4 inches from the bottle, ſuceeMvely; ag fat 
as I could, without hazarding my ſtriking againſt it; upon Wien the 
braſs leaf was as ſucceſſively attracted and repelled, or Teemed to follow the 
motion of: the tube, or was affected, as it would have been if 1 Had best 
tlie air upon it, tho' in à very inferior degree, as vou will ſuppoſe 
and thus it would be, if the tube was held at a greater diſtance; ard in 
the flaſk, I carried my hand fo as that the tube deſcribed a circle about 
it, at the diſtance of 6 or 7 inches, the Whole of the leaf would be put 
into a conſtant, regular gyration, which W õuld hold as Jong ad J cduld 
well continue the motion. This ſeemed to me ſtranges that ff 1 brougbt 
the tube hear, and retrwved the fame ſlowly, no motion (eIpecfally in 
the bottle) was obſerved, or what Was next to none; ard yer chat this 
ſudden motion of the tube ſhould produce: ſuch an effect; but I think 
it may be thus accounted for: while the tube is held near the bottle, Ce. 
for any time, the feaf-braſs is kept in à ſtate of repulſion; and there. 


fore, under that confinement in the bottle; is motiomeſsg but on my 
ſudden withdrawing the tube, the fide of the: glaſs oppoſite the leaf ſerves 
as an attractive to it, while the ſide on which'it lay fepels ie und thus, 
by the motion of the tube mentioned, there is a conſtant ſucceſnion of 


d 4-34 


l attraction and repulſion. 10 2 1632 D nens 02 9701 24 3G . * 
The gen lt may be hardly worth While to- tell you, that 1 fred cemon ſpirit 
lerter, dated of wine, at the diſtance of 25 fret, the Mia being con veyed by 3 per- 

Apr, 16. ſons and 2 lathis of deal; tyed together thus: the perſon ko be eſectrified 
1749. immediately ſtanding om a cake of Wax, and holding oneentof the lath, 

bi: another perſon: ſtanding about the middle of the diſtance on another cake, 

and ſupporting the lath, and a third perſon at the further end, Who held 

the other end of the lath, and fired the ſpirit; and ſometimes held"the 

 Tpoon, while a fourth perſon fired them by repulſion In ks experiment, 

inſtead of common thread, Tuſed ſilver and gold twiſt, ox whit, think, 

en the ladies. call plate; and I have reaſon. to thin this mueh better khan 
the former. G 30420317 LEON ot ag lt 9-30 {1 10. 213100 10% *; | 

I am ſo far from being of Abbe Nollebs mind, chat T think'no ſort of 

glaſs is 1 — againſt the effects of a moiſt air. I concſude this from 


7 
* 


* 


* 
* 


Mr Watſon's experiments and my own. I told your before where I kept 
my tube; and Fean afſure you,” Hind 4s great difference 25 can well 
be in the ſame tube, between what ir is one day ard the fert, even'wheh 


IJ have ſeen no great reaſon to expect, fror a ſenſible ehange ir 


And than ſome fair days, drier, by the ſame indications. 
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55 Of EL'PCTRTCIT'Y. 8 
At, it ſhould be ſo.” But whence-ariſcs that we call moiſtneſe in the air ? ?: 
I have many times known, that the wind being N. and N. E. and tho) 

it has rained all day inceſſantly, the air has been as dry (ſo far as I could 

judge from natural hygrometers, and from my tube) as in à fair day: 

begin to think, that, by careful practice, the glaſs tube ma be 

brought to be a good hygrometer for the air. I wiſh the theory of the 

air were more diligently and accurately conſidered: certainly it has been 

neglected; ſo Mr Locke. thought, a little before he died; and ſaid, the 

imperfect diſcourſe of Mr Boyle*s, which was printed after his deceaſe 

was the beſt account we had. And what has been done fince'? 

I was going. to tell you (for I write in a hurry,” that I may not loſe 

the ptr which offers), that I believe cuſhions, the cafe. hair- 

cloth, and the ftuffing of horſe- hair, may be made to anſwer inſtead of 

wax · cakes. I have one not 3 inches thick in the middle, even when it is 

not compreſſed, which will do well, Bald =p 

15. When 1 heard of MrMuſſchenbroeck*s experiment *, I tried the ſame; Extra# of a 

but I found great convulſions by it in my body. It put my blood into one on 

great agitation ; ſo that I was afraid of an ardent fever; and was oblig- John Hen. 


. * + | . ” ” WI kl * G . 
ed to ule refrigerating medicines. | I felt a heavineſs in my head, as if I WE Fs 


had a flone lying upon it. It gave me twice a bleeding at my noſe, to Prof. publ. 
which I am not inclined. My wife, who had only received the electrical O7. a? 
flaſh twice, found herſelf ſo weak after it, that ſhe could hardly walk. Heng 
A week after, ſhe received only once the electrical flaſh ; a few minutes 1 


London 3 Cons 


after it ſhe bled at the noſe. | 3.2 "Oh = 8 Fo cerning the 
I read in the news- papers from Berlin, that they had tried theſe electri- fett of 
cal flaſhes upon a bird, and had made it ſuffer great pain thereby. I did FeRricity 
not repeat this experiment; for I think it wrong to give ſuch pain to liv- Larſon A 
ing creatures. I therefore take, inſtead of men or brutes, a piece of Ns. 480. - 0 
metal, and I put it upon a ſtand under the electrical pipe, which pipe 211. May 224 
propagates the Electricity. To this metal is faſtened an iron chain, June 1746. 
which goes about the bottle with water, in which the braſs wire is put, OO Leip- 
which wire is faſtened to the electrical pipe. 1 3 . NS 
When then the Electrification is made, the ſparks that fly from e 1746. Read 
pipe upon the metal are ſo large and ſo ſtrong, that they can ben May 29. 
(even in the day time) and heard at the diſtance: of 50 yards. TWre- 1746. 
preſent a beam like lightning, of a clear and compact line of fire; 
and they give a ſound that frightens the people that hear it. 
18. While ſo many gentlemen are labouring to find out the uſes of E- 4 letter 1% 
lectricity, it has been my fortune to diſcover one, at leaſt, of the inconve- Hr Benj. 


niencies attending that property in glafs. And as it is ſuch whereby vaſt Robins, N 


numbers, very likely, have been, and may hereafter be, greatly preju- . 3. cn. 


| > 7 ng that th 
diced, I defire you will mention what follows to the Royal Society; to the EleQricity | 


end that it may be publiſhed; if they think proper, for the be 5 
; | nefit of o- VJ glaſi diſ. 
thers, and particularly of thoſe who uſe the Ka eee a, 44 hr 
„ Ther tobe. as 6 WO WE > X - Mariners - 
| at with the gun barrel ſuſpended as the iron bar, See above, Art. F 
f N | Having 
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Of ELECTRICITY: 
had occaſion to compare together two com 


35 
Compaſs, as Having lately 


paſſes of a dif. 


"lj alle nice ferent make, the one having a bare ntedle, as uſual, and the other a chart. 
Potarces: in the manner that mariners cumpaſſes are commonly made, I happened 
1 2 3 to wipe off with my finger ſome duſt, which lay upon the glaſs of the for- 
i 10. 1746, mer; and thereby-put the needle, which was before at reſt, into a violent 
a Read June diforderly-motion,; partly horizontal, and partly vertical, or dipping. 
| | 12.1746. After ſeveral repetitions of the ſame thing, I found that the glaſs, by 


flight a touch, was at that tim 


e excited to Electricity, ſo far as to diſturb 
c Shot add 
The ſame glaſs being rubbed à very little more with a finger, a bit of 
muſlin, ort of paper, would attract either end of the needle, ſo as to hold 
it to the glaſs, for ſeveral minutes, far out of the due direction, according 
to what part of the glaſs was moſt excited. 4 ER Tn: 
And when the needle has for ſome time adhered to the glaſs; and after- 
wards/dropt looſe, and made: vibrations, : thoſe vibrations would not be 
biſſected, as uſual, by that point where the needle ſhould reſt, hut either 
be made all on one ſide, or be very unequally divided, by means of ſome 
remains of electrical virtue in that part of the glaſs which had attracted the 
needle; until at length, after 15 minutes or more, all the Electricity be- 
ing evaporated, the magnetical power took place. | alt fo 
glaſs: 


. k Ys ” 7 
9 3 I 


The cure for this inconvenience, is to moiſten the. ſurface of the 
even a wet finger will do it immediately and effectualli 7x. | 
I need not ſuggeſt, that the ſame quantity of friction will not at all times 
have the ſame effect upon theſe glaſſes, any more than it will upon the e- 
lectrical tubes; but take the liberty to hint, that I have reaſon to believe 
that glaſs does, at ſome times, become in ſome degree attractive without 
any friction at all; and may poſſibly be excited by great concuſſions in 
the air, ſuch as thunder, or the diſcharge of great ordnance, c. and, 
if ſo, may thereby diſturb the compaſs. LO ae 
1 muſt however obſerve, that the mariners compaſs is much leſs dan- 
gerouſly moved by wiping or exciting the glaſs than the other; by rea- 
ſon that the excited part of the glaſs attracts that part of the chart which 
es neareſt, juſt underneath, without giving it ſo much verticity, as it 
to the other ſort of compaſs with a bare needle. And farther that 
Wccper, or the farther diſtant the needle hangs below the glaſs, the 
turbance it is. likely-to receive, by wiping, rubbing, or. otherwiſe 
exciting the cover. {0 eee , 
I ſhall make no farther reflections upon theſe facts than to obſerve, 
firſt, that all the minute, irregular, reciprocating variations Which have 
been obſerved in the directions of dipping and horizontal needles, a 
mentioned in ſome of the Tranſactions, may probably have been cauſed 
by the glaſſes which covered the inſtruments made uſe of: and, ſecondly, 
that the flat pieces of glaſs, often placed under the ſcales of an ellay- 
balance, are likewiſe very capable of attracting, and making even 
lighter ſcale preponderate, where the whole matter weighed 1s: ſo very 


ſmall. ' I have not tried this laſt, but do remember, that Mr Eat, 4 


« 
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OY DL ECHRICOy,.  <449 
Member of your Sveiery;"did'foine years age ſuſpect, if not find it cer- 
tain, chat ſuch pieces of glass did Giſterb his balance, and had given 


him a vaſt deal of trouble, upon à ſuppoſition, that the Beam itſelf was 
defectiv O eee DG 85 LN. | e eg 
19. It ſeems to me that a glaſs ball, which has oftentimes been em- Extra? of a 
oyed for violent diſtillations, and other chymical operations, does ſend 4, % /e 
En the Electricity incomparably more ſtrong than any other glaſs, 8 he 
which never fince it's maleing had been expoſed to i violent fire. As I Boſe of Wit. 
am the firſt that has mentioned this hotabſe circumſtanee, be pleaſed to temberg, 7s 
let me have the hohour of this improvement in the Phils Tran. M. W. Wat 


47 As rere 199898 0 10129 7 SIGHED! 3 ) þ Ii 117 ſon, F. R. . 
on the Flectricig of glaſi, that has been expoſed to reng fir a, N*.,492. p. 1 89, Apr. Se. 1749. Dated 
March 7%, 1748.9. Read April 6, 174999. a ee wh | 
TON, een nin 
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20. The electrifying glaſs uſed by M. Mannen is an oblong ſphe- Ex:-28 of a 
roid, whoſe diameter from pole to pole is 4 0 55 inches longer than that er From 
at the equator; hich is aböut 13 inches. Each of cheſe pOles is termi- 27 Narbe 
nated in a ſtem, or portion of a holldw cylinder, about 3 inches in length, 51 9 
and one in diameter, fpirally emboſſed un the outſide into à large ale £4; P. R. 5. 
ſcrew: to each of theſe male ſcrews is adapted a female ferew of wood, concerning 
cloſed at one extremity with a piece of «ſteel; excavated in the center tO nero elec 
receive the ſteel pivots upon which the electrifying glaſs” turns. ef. 77 
Theſe female ſcrews of wood are ſo formed at their-opeh extremity, nat af Pa 
that n cover as much at the poles, as nearſy renders what ris. No. 481. 
appears of the glaſs ſpheroid a perfect ſphere : this with a deſigu, that P. 27. OR. 
the wood may fix the more effectually, and embrace the electrifying glas. 2 1746. 
From the exterior ſurface of one of theſe wooden female ſcrews, a eir- 7204 K 
cular ledge riſes, and projects to the height of about 2 inches ;/ the am- 5 
bitus of which ledge is excavated, to receive the cord that turns the tlec- Oct. 23. 
trifying glaſs. This is what they uſe hexe inſtead of gur tubes, and with 746. 
ſurpriſing effects, ſuch as greatly ſurpaſs what you have yet ſeen in Eng- 

and. The electrifying ſpheroid is turned by means of à Wheel about 4 
feet in diameter, with the ſame motion; and exaCtly' in the fame manner, 

as the ſpindle is turned round by che ſpinning wheel: allowing a due 
proportion to the frame, upon which the glaſs ſpheroid is mounted, that 
it may anſwer to the wheel that turns it. The ſides of this frame, which 

ſtand perpendicular to the horizon, ate near as ſtrong and as large every 
way, as the poſts of an ordinary cloſet-door; and, with the ledges that 
Join them at top and bottom, form a rectangular Parallelogram. The 

front of this frame is provided with ſiken loops, conveniently diſpoſed- 
in ſeveral places, to bring to, and fix at a contact with the electrifying 
glaſs, wires, threads; packthread, or whatever elſe is to be electrißecf 

Into one ſide of this frame, at about half it's height, the pivot that re- 
celves one of the poles of the glaſs ſpheroid is fixed; the other pivot, 
2 the oppoſite ſide, is a round long bar of iron, ſcrewed” into and pal- 

'T CE poſt, an order to fix, or give liberty of removing the 
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| - YOF ELECTRICHTY. J. 
_ electrifying glaſs, This bar of iron, for the convenieney of tutning it 
has another in the nature of a leayer,/ which paſſes through it's extremire 
at right angles with it. The whole machine is mounted upon a Hoe gf 
boards, wheel, frame, glaſs, Sc. and employs two men, the ohe 0 
turn the wheel, the other to ſit behind the glaſs ſpheroid, and apply. the 


: 


Oxgncaye of each hand to it's lower convex ſurfact 5 for it is by this. frie- 


F 


tion that the Electricity is excited. 


7 X FF EF. 5, neh ANF. H 
When the electrifying glaſs, has been ſome little time in motion, the 


perſon who deſires to be electriſied, applies the extremities of the nails of 
one hand, and ſtands not upon cakes of wax, as in England, but within 
the area of a ſquare drawer or box about five inches deep, and filled with 
five parts pitch, four of refin, and one of bees - wax: I will not call it a 
compoſition, for they are not mixed, but diſpoſed in the following man- 
ner; the pitch is placed next to the ſides of the box, and riſes almoſt to 
a level with them, the reſin in the middle is level with the piteh, and 
the wax forms a thin ſurface, covering both to a level with the bor it 
ſelf; however, I ſuppoſe this to be in itſelf very indifferent, and that 
any one body of the electrics per ſe would anſwer equall y 
Ihe perſon electrified by this machine not only emits fire from all 
parts of his body, upon the touch of another, with more vigour, and 
in a much more ſenſible manner, than when electrified by 'a common 
tube; but fires alſo ſpirits of wine with ſuch eaſe, that when the ſpirits 
have been once but ſimply ſet on fire by a match or paper lighted,” and 
the flame has been inſtantly blown out, they will, with that ſmall de- 
gree of heat they have acquired, take fire upon his touch 10 or 20 times 
ſucceſſively, without failing ongdge . 
I am told here, that they have frequently attempted in vain to fire 
ſpirits with a common tube of glaſs; ſo that I believe the uſe of the tube 
has been more improved in England than in any other place: but it is a 
downright ſlavery, and in it's effects many degrees inferior to this ma- 
chine. I ſhould have thought, as this ſo much exceeds in ſtrength the 
common tube, that many glaſs ſpheroids, acting at once upon the ſame 
body, would have conſiderably increaſed the effect; but M. de Buffan 
tells me, that M. le Monnier had found, upon trial, that they anſwered 
not his expectations; fo that it might ſeem there is a uc plus ulirs in the 
intenſity of Electricity, as well as in the heat, which is communicated to 
boiling water. „ iti in Jo ation 20h 
If the perſon electrified holds a ſword in one hand, the chamber being 
darkened, a continual flame iſſues out at the point, in ſmell and colour 
reſembling the fumes of phoſphorous, and near as ſtrong as that of an ena- 
meller's lamp: with this difference, that when any other of 3 
ny applies a hand, even to the very point, where the concentred rays be- 
gin to diverge, it burns not, nor is any otherwiſe ſenſible to the feeling, 
than as a continual blaſt of wind. {4471 r e ee 
I This is performed with a ſquare bar of iron, about 4 feet in length, 
and + an inch in thickneſs ; to one extremity of which is adapted; 54 


} 
. 
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Of LBCUNICEITY. © 
the help of a ſcrews: another piece of iron beat flat, lilce the end of one 
of 5 of a pair of tongs. 5 This flat piece of iron being ſcrewed in, 
the bar is placed parallel to the horizon upon a wooden ſtand, and the 
ſtand within the area of the drawer or bor, upon the pitch, reſin,” and 


bees-wax, as above. The extremity: of the bar, oppoſite to that, which 


carries the flat piece of iron, is covered with 3 or 4 folds of linen, to pre- 
vent any damage that might happen to the glaſs ſpheroid, in hitting a- 
gainſt it by accident, while it revolves round it's axis; and the ſame ex- 
tremity is moreover, for further ſecurity, placed at the diſtance of about 
z of an inch from the glaſs itſelf, the effect being the ſame in every reſ- 

, as if in contact. The operator then orders the bar to be electrified 
by repeated revolutions of the glaſs ſphetoid, as above ; and places one 


finger upon the middle of the bar, to prevent the communication of the 


Electricity from one end to the other, till he has covered che flat piece of 
iron with as much ſaw- duſt as it will carry. Some other of the company, 
in the mean while, takes up, on the point of a knife like wiſe, a quantity 
of ſaw-duſt, and holds it under the flat piece of iron, at about an inch 


diſtance... The effect is, that hen the operator takes off his finger; the 


ſpheroid ſtill continuing to revolve, the ſaw-duſt above is all repelled and 


_ 4 
| e parallel tc | eroid, comes 
along iron wire, inſerted into the barrel itſelf, as far BE of it's length, 


0 thence Proceeding till it touches * glaſs ſpheroid ; to a contact with 
4. 1e u 2 | 


wh.ch 


, 
; 1 
* 
* . 
* 
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* Of ELECTRIDCITYY,D | 
which it is determined by one of the ſilken loops I mentiened above in tig 
deſcription of the apparatus.” Every thing being thus diſpoſed;/the gin. 
barrel is to be electrified by repeated revolutions. of the glaſs ſpherdid: 
which is to be in a continual contact with the long wire that provecds fon! 
it. The phial is, at the ſame time, to be electrified by the operator; who. 
takes hold of the body of the bottle, and applies to the elecrrifying 
ſpheroid the bent extremity of that wire, which paſſes from near the bot. 
tom of the phial through the cork, as I deſcribed above. The Operator 
muſt take care not to touch the wire itſelf, while he endeavours to'ele@rify 
the phial; otherwiſe he would be in the caſe of one, Who Thould atm to 
clectrify himlelf, without ſtanding upon ſome one of the bodies, Yhat art 
electrics pen ſe. When the phial is ſufficiently electrified, which will be 
done in 8 or 10 revolutions of the ſpheroid; for I would not have any 
one be too fres in beſtowing ſuch an efficacy upon it by too long an appli- 
cation, as might perhaps, octaſion his receiving a more violent fHock than: 
he would be willing to feel, particularly if the glaſs ſpheroid has been 
any time in action, and is much heated thereby; the phial 1s then, "Fay, 
to be ſuſpended by the iron chain, the glaſs ſpheroid continbing ſtill to 
revolve about it's axis, and to electrify the gun - barrel: the perſon'then 
who has courage enough to ſuffer the experiment, for ſo I muſt expreſs 
myſelf, graſps the bottom of the electrified phial with one hand, and with 
the other touches the gun- barrel. At that inſtant, à great part of the 
nervous ſyſtem receives a ſhock ſo violent, that it would force the ſtrongeſt 
man to quit his hold, and turn him half-roundddmme. 
I remember, among others of us, that tried the experiment, was à boy 
of about 14: T aſked him, what he thought of it; he told me, chat he 
imagined, the inſtant he touched the gun- barrel, his arms had been broke 
ſhort off at the elbo ws, and that he had been cut into two parts juſt below 
the breaſt ; another of the company, with a ſort of pun; termed it being 
broken upon the wheel. In effect; ſo far the boy was in the right; that the 
ſhock in the arms ſeems to entend no farther than the elbows, aànd that of 
the body no lower than the breaſt, without affecting howe ver in the leaſt 
the head, or ſeeming to reach beyond the outward expanſion of the nerves: 
yet is it not to be termed a pain; for there is not the leaſt ſenſe of that 
ſort in it, but a mere ſudden convulſionary motion, or rather a ſhock, 
2 ſurpriſes much, and is indeed an uneaſy, though not a painful ſen- 
e . ff HE WO OT 
In this experiment, it is very remarkable, how greatly the force of the 
communicated Electricity is augmented, by the application of the electri- 
fied phial: but the moſt ſurpriſing eircumſtance attending the uſe thereof, 
and which, I believe, is, among all the bodies that are ſuſceptible of E- 
lectricity, peculiar to this alone, is, that it loſes not entirely ies effcac/ 
under ſeveral minutes; and Jam told, that im a froſt it will retain it for 36 
hours together. nt War e it 10 FI! . * 217 £13 | lla 1111 b - g 
M. de Buffou, who informed me that M. Ie Milner wis knie Hirſt who 
diſcovered this particular, has alſo aſſured mez chat ches keen eue 
„ ©0 UÞ f requent!y- 


— —_ ꝓ —ꝓZ— - — 
— * 
N — 
= —— 2 — - 
5282 _ © = 
- — — 
— 2 - 
8 ͤ ——— ß ——— 2 ——_ _ 
- — <> w_ — — = bs — 
— * * 1 Cn * _ 
"_ — — — = — = = — 
* * 
- 
2 
. 
k 


HS: LE, 


* * PR mas * 2 * — — 
2 _— G_ — A _ a a — — 8 — — _ 
— c 
"IE > — ”— 
2 * AY 
1 _ . 
N : 


A Mad Ah. 
7 * N es £6 


$ apartments in the king's 
of 2 he uſe 


Birne 


? P * 7 
4 4 42 TOY ad Tr TE 
3:13 313 TO v1G10 


iin JON: »18 
Aiciently elec 


"y I. 


company receive 
elbows. 
This is che * 
guards, before 


rr r 
4 } l "Is 3 


180 of the 


water, the head. of, which 


level of the water; 


+ conſiſts; firſt, in placing Exr. VI. 


45 15 
40d L think, exceeds 
the utmoſt precaution muſt 5 


; : 7 "IM 1 
. A * * % 41 9 4 P 1 
1 110 10 Det 


this, that the operator, who 


x BOTH: J 

hand, ang, the. sdarkened, Ex, VII f 

e emit | ö 
2 Mm but if it i N 


the fiery erupt 


* 4 
" * 


: „ r 6 — by 4 4 * I 5 
"2860 iet il 545 eee 85 4 
% # 


8 : 5 


x , | f 
, or $614, nts 3c. This 
* 7 # ® p F * * „ » * ay Ty 2 j * * — * 89 & * of „ > 
e * 29 «a 10 E &4 4 we 7 '7 . ny II SHA 21 421 +44 "IT 1. 9 * 2 


* 
6 4 
— \ 


N 5 * : er " 7 a N J g 
Wen menen amn 
1 . * * * uy 
a of * . s '' 
* 


This, a8 a perſon would be apt to imagine, gives ſome inſigbi into ti 
reaſon of it's retenſion of Electricity; the ambient glaſs and filken 5 | 
being in the number of the eleErics per ſe, which have a power of deter- 
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mining to, and confining in; any other kind of body, a communicated 
* Electricity, though they are not ſuſceptible of it themſelves; "Yet, asthe 
| Penth'obſerve very well, there are ſo many of what they term bizarr 
or uriaccountable pbænomena, in the courſe of electrical experiments, chat 
a man can ſcarce aſſert any thing, in — — of any experiment, which 
is not contradicted by ſome unexpected occurrence in another: at leaſt, 
this is my preſent thought of the matter; and Tam the more confident 
in advancing it, ſince that I have learnt your friend M. de Buffm ls of the 
ſame opinion, for whoſe judgment have the greateſt deference. ] remem- 
ber he told me one day, hem I had the honour of waiting upon him, that 
| he thought the whole ſubject of Electricity, though illuſtrated ich ſo great 
a variety of experiments, very far from being yet ſufficientiy ripe for the 
eſtabliſhment of a courſe of laws, or indeed of any certain one; fixed and 
determined in all it's circumſtances. An inſtance of this, among others 
that are or may be found out, will appear in the following experiment. 
Exy. VIII. If the non- electrified phial is placed upon a glaſs ſalver; it acquires from 
the revolution of the ſpheroid no Electrisity, though it's wire is in con- 
tact with it all the time; unleſs the finger of ſome one in the company is 
approached very near to the phial itſelf: but, in that caſe, it receives 
it viſibly from the finger; inſomuch that, if the chamber is dark- 
ened, you will ſee the electrical fire ſtreaming out of the finger, and en- 
tering into the water, through the body of the glaſs phial; which is there- 
by immediately impregnated with it; and this, though che hand ſhould 
be placed even · under the glaſs ſalver itſelf. * e 
Here we ſee an example, where an electric per ſe is ſo fur from termi- 
nating or excluding the power of Electricity, that it is even made a me- 
dium of communication in circumſtances where the wire, which is a non- 
electric per ſe, refuſes to perform it's expected office. When ſpeak of 
the power of Electricity in this cafe, T would not be under of the 
wer of attracting light bodies, Which is well known to be ſcarce ſenſi- 
'bly -interrupted by a glaſs medium, as appears in the common experiment 
of an electrified tube, acting upon leat-gold, in a cryſtal bottle: though 
even this, if duly cofideied; might create ſome difficulty; but I would 
only be underſtood of that eommunicated virtue, which renders non-e- 
iectrics per ſe electrical. In one word, the ſingularity of this experiment 
is, that, by the addition of the glaſs ſalver, the wire and the Water, both 
of them non: electrics per ſe, ſhould not be in the leaſt affected without the 
approach of the hand, and ſtiould then receive the electriea fire from it 
through a glaſs medium; notwithſtanding they are in the very ſame arcum- 
ſtances, that a man is in, or any other non- electric per ſe, aced 2. 
Cake of wax and in cortact with the electrifying ſphereid. Now, that in 
this experiment the glaſs ſalver has a*confiderable effect is very: cler. 


For, if the phial is placed upon the table, or upon a ſtand, . | 


\ 
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ſalrer, a; few revolutions of the ſpheroid. will with eaſe communicate a 
ſtrong Electricity to it; particulanly-it any one touches the table or ſtand 
it is laced upon : and to know whether any degree of Electricity has 
been communicated or not, che Phial is to be en to the teſt of any 
of the. preceding experiment. 
If the electrified. phial is plac 
ſuſp ended. by a ſilver thre⸗ 
the phil, what I ſaw was a 


a {mall braſs bell of a lap-dog's collar, the phial 


will attract that light body to it with force, if anyof the company touch | 


the wire of the phial z but if the phial itſelf | is touched, it will repel it 
5 550 a force equal to its attraction in the former „ 3c + 


„ 


* 
- E a 


ed, upon a. table, and any light body is Exe: IK. 
within his diſtance of abour 2 inches ferm 


riment conſiſts in the communication of the electrical fire from Exr. X. 


95 ga phergid to many perſons at once, as in Exgland, from a tube; 


with af 75 05 difference, that the company do, not here join hands, dut nA 2 
are united to each other by taking hold of iron chains, which ſurpriſingly ! 


increaſe the force of the communicated Electricity: for it is to be obſerved, 


that, whenever the comments is carried. on a a me n the | 


effects are much the more belles au, 3: 


At che grand convent of the . & Res the 3 com- 


munity formed a line of goo. toiſes, by means of iron wires of a propor- 
tionable length, between every 23 and, conſequently, far exceeding the 
line of the 180 of the guards above-mentioned. The effect was, that, 
when the two extremities of this long line met in contact with the clectri- 
fied phial, the whole company, at the ſame inſtant of time, gave a ſud- 


den ſpring, and all equally To: the ſhock, . that was the ener of 


the experiment. 
The other phænomenon was the reſult of a late axparimecic of abbẽ Not 


let s. He fixed, at the two. extremities of a. braſs ruler, two ſmall birds, 
a ſparrow and a chaffinch; this ruler bad a handle or pedeſtal 4 aw : 


the middle of it, for the convenience of holding it. When both th 
2 #3: S gun- 
barrel and the phial had been. ſufficiently. electrified, as in the at exper 


ment, he ap PP lied the head of the ſparrow to the Juſpended phial, 
C 


head of the chaffinch to the barrel. 


but, upon a ſecond trial, the ſparrow was ſtruck dead, and, upon Fxami- 
| | nation, 


The conſequence upon the firſt trial, | 
was, that they; were both inſtantaneouſly ſtruck lifeleſs, as it were, and 
motionleſs, for a time only, and they recovered fome few minutes after: 
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 cerning the cated to ſuch bodies as have it not, and which are not capable of acqu 
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11..1740- all at once, ho holding each other by the hand, fo form the curve juſt 


nation, found livid without; as if Killed With a flaſh of gh ghthin 
of the bl66d-veſſtls within” the body being warn by che owing wa 2 
chaffinch revived, as before er eee 
Extra? of a 21. The author of this memoir z Ropöſes en to "Examine the 
memoir con- queſtions; that is to ſay, how is this electric virtue to be co communi. 


quir- 


\Propugared 


ler ing it by bare friction only? How is the electric mutter 


ty ; read at And,” laſtly; "if what proportion is it diſtributed? 


| the pubic A 15 the firſt; the nder obſer ves, that this e 0 other 


meeting of the way: to be communicated! but by the near approach of à bod 
R. Acad. of actually poſſeſſed of the ſame: That the rule laid den 2 


Sciences at 


Paris. Nov. Thal Bodies never reteive Elektricity communication, wiileſs 5 7 are 2 
12. 1746 by ported by bodies electric in their ron nature, does not always take place, 
M. le Monni- and that it is ſubject to great exceptions. For, rſt; in the Leyden tr. 


er the younger, periment, the phial filled with water is ſtrongly electrifed by commit. 


that Acade- 


my, and by nature. Secondly, all-bodies that are eledrified by means of a 
F. R. S. com- of water fitted to a wire, and which has already received a great degree 
. „ of virtue by communication; all ſach Bodies, I ſay, placed in any curve 
8 fiche connecting the exterior wire, and that part of the bottle which is 
cle R. S. below the ſurface of the Water, acquire ae without ng placed 
40 P. 290. upon reſin, ilk, -glaſs, or ethe like. . 

Read Dec. Thus offe:rtray give à violent coneuſſion in both the arms to 200 men 


MP 2%, nication; even when carried in the hand, Which 18 Bor a body electtit 


mentioned, when the firſt holds the bottle, Land the laſt touches the wire 
with the Aud of his finger; and this, Whether theſe- er ſons actually touch 
each: other's hands, or whether they are conffected by iron chains, that 
either dip in water, or drag upon the ground; whether” they are all 
mounted on cakes of reſin, or whether they only ſtand on the Hoor; in 
all which caſes the experiment equally ſueceeds. 

Electricity has in this manner been carried through ai the length 
of 2000 toiles, that is to ſay, of about a Paris league, or near 2 Ex- 


Ai miles 25 tho' part of the wire drigged upon wet graſs, went over 


QChirtnit hedges or paliſades, -and over ground [real ploughed up. 
Thitdly, the Sire” of che baſol in the 72112230" wb er 
. an acre, has been electrified in the following manner : there was 


ſtretched round half the circumferetice of ' the baſon an iron chain, which ; 


Was intirely out of the water: the two extremities of this chain anſwer- 
ed to thoſe of one of the diameters of the 'oftogon : an obſerver, laced 
at one of theſe ' extremities, held the chain with his leſt hand, and 
dipped his right at the ſame time into the water of the baſon; whilf 
another obſerver, at the oppoſite ſide of the baſon, held the other end 
of the chain in his right hand, and a phial well electrified in his left: be 
then cauſed the wire of his phial to touch an iron rod,” fixed upright in 
à piece of cork that floated near the edge of the baſon; at that inftant 
both obſervers felt a violent ſhock in both their arms. "This Tame 


Was 


* n 


\ 
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ain confirmed, by experiments made upon two baſons at the ſame 

time | 0 
really paſs along the ſuperficies of the wage oy 202 07 egen n 
Fourthly, it has heen confirmed, by repeated compariſons, that a bar 
of iron placed in the above - mentioned curve, does not at all acquire 
more Electricity, when it is ſuſpended in ſilken lines, than when it is 
held in the bare hand- Whence it appears, that, in this caſe, the. conti- 
ous non · electric bodies do neither partake of, nor abſorb in any way, 
the Electricity that has been communicate t. 


7 


eme, Bſ it might appear diſtinctiy, that the electrical uvia did: 
* 1 rern 7 . 


Beſides many ſtrong exceptions to the rule laid down by M. du Fr, 
the author adds another yet ſtronger, and indeed directly contrary to that 
rule; which is, that the ſame phial of water, fitted with it's wire, re- 


ceives either no virtue at all, or at leaſt none that is ſenſible, ſo long as 
it is either placed upon a ſtand of glaſs that is very dry, or that it is ſuſ- 
pended by a ſilken thread, whilſt it's wire reſts upon the globe; and 


that, to make it receive the virtue, the part of the phial which is: belo-.- 


the ſurface of the water, muſt communicate with ſome body that is not 
electric; as is evident, when it is touched, whilſt it reſts on the ſtand of 
glaſs, with the finger, for it then inſtantly becomes electric: and the 
ſame will alſo happen hen it is touched with a peice of metal; but not 
when it is touched with a tube of glaſs chat is dexxg 8 an 

The electrical reſts produce here upon the bottle an effect ſo contrary 
to M. du Fay's rule, that, if one places a phial, perfectly well electri- 
fied, and which throws out the pencil of fire copiouſly, upon a dry ſtand 
of glaſs, or upon a line of ſilk; it's light immediatehy goes out, and it's 
Electricity is as it were aid to ſleep. One may then ſecurely approach 
the finger to it's wire, and there will come no electrical ſparks from it. 
The author has even drawn out of it entirely both the wire and the cork, 
and has kept it half an hour in his pocket, without deſtroying the Elec- 


tricity. But one muſt only, in this caſe, touch the wire, and not the 


phial itſelf; for in touching the two at the ſame time, one returns to the 


Leyden experiment; but when one touches the phial only, the Electri- 
city revives in the wire, and the pencil of fire diſplays itſelf again, pro- 


vided one has not ſtaid too long: but if the wire only is touched, the 
body of the bottle becomes ſtrongly electric, and draws to it, from a 
confiderable diſtance, any light ſubſtan ce... 
This laft caſe gives room to an experiment that looks at firſt like ma- 
gic : there was hung up a little tinkling bell by a ſilver wire, at the 
height of 8 or g feet, and there was placed upon a'' glaſs ſtand well 
dried, a phial newly electrified; the centre of the bell, and that of the 
Phial, were nearly in the ſame horizontal line; but the bell was be⸗ 


Tween 6 and 7 inches from the ſurface of the phial. Every thing being 
in this ſtate, the bell remained quite ſtill, if the ſtancl was very dry; 


but the inſtant one either approached a finger, or any other non- electric 


body, to the wire of the phial, the bell leaped to it: and one might 
n 7 OTEET begin 


"VOL X. Part . 


i 46:31 Va 
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3 „„ nnen, 


ez again; and-cepeat che experiment 20 times together; withour har, 
8 ing any occaſion to new - electrify the phil. * 


„ 


With regard to the propagation of Electricity, the velocity with 
which the electrical matter is conveyed, has been found too great to be 
yet determined with any exactn ess. 


The author made an experiment with an iron wire of 950 toiſes.jn 
length, and he was not able to obſerve, that there paſſed ſo much as a 
quarter of a ſecond of time, between the wires receiving the Eletricity. at 


_ one end, and his feeling the ſnock in both his arme at the other; which 


propagated. nt brig 0160-3 ny ratontabhe Tor 57. 


- In, ſeeking what might be 
matter, with ſo much rapidity, through the length of the wire, he at 
firſt thoughr it might be performed by the exploſion of the ſpark of fire, 
which is perceived when the electrified pkial is brought into contact with 
the wire conducting the electric matter; but the following experiment 
ſoon convinced him he was miſtaken. 2 oe yd oe 
He diſpoſed horizontally a wire folded in two, upon lines of ſilk; the 
whole length of this wire was of 1319 feet, and the two parallel halves 
were at the diftance from each other of about fix feet: the Electricity 
was then communicated by means of a phial; and it preſerved itſelf in 
the wire for ſeveral minutes, by reaſon of the ſilken lines upon -which 
the ſame was ſupported : a finger was then brought to one of it's extre- 
mities to take away the virtue; and in the fame inſtant it ceaſed alſo at 
the other extremity of the wire: ſo that, in this caſe, the matter in 
queſtion returned to the finger, that is to ſay, marched backward, with 
the ſame velocity with which it was before ſhot forwards : the electric 
matter therefore now came towards the exploſive ' ſpark, for this-{park 
appeared upon the finger as ſoon as it approached the end of the wire to 
take away it's Electricity, and therefore it is not this ſpark which ſhoots 
torward the electric matter with ſo great a velocity. | 1 
The laſt part of the memoir concerns the proportion in which the. 
electric matter is communicated to bodies of the ſame nature. And here 
the author firſt eſtabliſhes, that it is not communicated: to homogeneous 
bodies, in proportion to their maſſes or quantities of matter, hut rather 
in proportion to their ſurfaces. Yet all bodies having equal ſurfaces do 
not receive equal quantities of Electricity: thoſe. receive the moſt, whoſe 
furfaces are extended the moſt in length. Thus a ſquare ſheet- of lead 
receives a much leſs. quantity of Electricity, than: à ſtrip of the ſame 
metal with a ſurface equal to that of the ſquare ſheet: inſomuch that 
the only way to increaſe in any body it's faculty of receiving the electric 
virtue, is continually to increaſe it's lengt 9 2999 
Ob/ervations 22. The world is much obliged to M. le: Monnier for the many diſco· 
won ſo much veries he has made of the power of Electricity; though che reaſon of My 
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of the preced- "POT q EL IC. TOP COMET IDS pe differin with chat 
A e wopdling you with ohis Paper at this time, is n 8 


gentleman 


OfEVBOTRICITTY: 


. " 8 | | * 
iments contained it his menr. 1020 eon 3 


Ts . 
gentleman in the concluſions which he deduces from” ſeveral of the ex · i relates to 


in lo; the communi- 
cating the 


2 of the queſtions propoſed to be examined is, „ in what manner cligric virtde 
ee the electric virtue is to be communicated to ſueh bodies as yet have 40 non. elec- 
« it not, and which are not capable of "acquiring it by bare friction rrics, by Wm 
« only? M. Ie Monnior obſerves: hereupon, „ That no other manner N ER 
« is known, by which the electric virtus may be communicated; beſides 752. p. 388; 


« the near approach of a body actually poſſeſſed of the ſame: that che 


Jan. and Feb. 


« rule laid down by M. du Fay, that bodies never receive Electritiiy BY 746. Read 
% communication; unleſs they are ſuppurted by bodies *Hethric in their own | my 
« nature, does not altbays tate placi q and that it ir liable to great .. 407 


4 tions: for, firſt, in the Loyden experiment, the phial filled with water 
« is ſtrongly electrified by communication, ' even When carried in the 
« hand, which is not a body electric þp nature. 

To this I anſwer, that M. du Fay's rule is confirmed by all the expe: 
riments yet made public, and even by that of -Zeydex quoted by our 
author, or what is uſually called that of Profeſſor Maſſobenbrocck. For, 
in this experiment, is not che nom electrie water contained in and ſup- 
ported by the glaſs phial, which is electric in it's own nature? It's be- 
ing carried in the hand is no more than it's being plaeed on any other 
non· electric body, and therefore is n proof againſt the general poſition. 
It is well known, that if the phial is made on- elecłric by wetting! ite 
outſide, ſo as not to leave ſome inches perfectly dry, between it's mouth 
and that part which is wetted, the water and phial part with the Electri- 
city as faſt as they receive it, unleſs it is topped by another electtie per 
ſe. But of this I treated at large, in a'paper I lately did myſelf the 
honour to communicate. - # 0.203. SE? 45 it! — 792 * $190 ET 

Secondly, our author mentions, * that all bodies; which are electri- 
„ fied by means of a phial of water fitted to a wire, and which has al- 
ready received a great deal of virtue by communication; all bodies, 
« he ſays, placed in any curve line, connecting the exterior wire and 
that part of the bottle, which is below the ſurface of the water, ac- 

quire Electricity without being placed upon reſin, filk, glafs, or the 
like: that thus a violent concuſſion may be given to 200 men all at 
* once; who holding each other by the hand ſo form the curve juſt 
mentioned, when the firſt holds the bottle, and the laſt touches the 
<* wire' with the end of his finger; and this equally,” whether they are 
Fall mounted upon cakes of reſin, or ſtand upon the floor: that the 
+ Electricity has in this manner been carried through à wire of the 
Fx length of 2000 toiſes, or near 2% Engh/h miles; part of which wire 

dragged upon wet graſs, went over hedges, palifado's, and over land 
* newly ploughed:pþpJ2: e ts ah 3974 


1 
l 


* 


The experiments in the ſecond argument do no ways invalidate M. du 


Fay's rule; for the ſueceſs of them depends upon keeping whatever 


forms the curve line mentioned by our author, whether it conſiſts of 


men or wire, in a nom electric ſtate : and if whatever forms this curve 
X. Xũ 2 | line 
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| line acquires any degree of Electricity more chan it's original quantity, 


electrified gun- barrel with a finger of his other, let the Fe fo 
ſtrongly electrified, he feels but a flight ſtroke; and this 


| poſe, that the phial, when electrified. in the moſt perfect manner, contains 


Fhuilleries, whoſe ſurface is about an acre, has been electrified in the 


. 


O ELECTRIQOITY,) A 


which it is well known may be done, by being placed upon originally 
electries, the effect of the ſhock. is proportionably leſſened. Thus if ; 
man, ſtanding upon electrics per ſe, applies his hand to the phial of wa. 
ter, ſuſpended, by a wire to the electrified gun- barrel as uſual, this yer: 
fon will acquire Electricity, which will be ſufficiently perceptible in him: 
by his attracting light ſubſtances held near his body, or by his firing 
inflammable ones, when properly preſented to him ; if, I. ſay, a perſon 
thus electrified, by applying one of his hands to the phial, touches the 


roke is greater 
or leſs, in proportion to the difference of the accumulation of Electricity 


in the body of the man, and that of the water in the phial. Thus we 
know from experiment, that though a conſiderable quantity of the Elec- 
tricity, in impregnating the phial of water therewith, pervades the glaſs 
yet the loſs thereof this way is not equal to what comes in by the wire: 
therefore we will, for the ſake of a more eaſy method of explanation, fup- 


a quantity of Electricity equal to 103 that the man's body, by- ſtanding 
upon wax, and touching the phial with one of his hands during it's Elec 
trification, contains a quantity equal to 7: upon his touching the gun- 
barrel with a, finger of his other hand, he will receive a ſmall ſtroke only 
equal to 3, the difference of the Electricity of the water and that of his 
body : and if he touches the gun- barrel again without removing his foot 
from the originally electric, the ſtroke will be ſcarcely perceptible, on 
account of his body being nearly of the ſame degree of Electricity with 
the water in the phial. So that here we ſee that the violence of the 
ſhock, to be felt by whatever forms the curve line, depends upon it's 
being, in the moſt ꝑerfect manner, free from any, degree of Ele&ricity 
more than the original quantity, which is contrary to the opinion of 
our author. 51150 „ eri! 8 - "T1; bangle Ayer ht * 

Thirdly, M. Monnier tells us, That the water of the baſon of the 


e following manner 6 AA 

« There was ſtretched round half the circumference of the baſon an 
t jron chain, &c.“ 1 11 | + aw. e 
The water of the baſon in this experiment was no more electrified than 
the wire which dragged along the ground, Sc. was in the former When 
I was firſt informed, without being acquainted how, that an acre of 
water had been electrified, I was amazed, and told the gentleman who 
acquainted me therewith, that if my idea of Electricity was in the leaſt 
true, ſuch an effect could not be produced, without electrifling the whole 
terraqueous globe from a larger maſs of matter. And indeed, when 
heard M. Ie Monnier's paper read I eaſily ſaw the deception: ſo that, 
inſtead of electrifying the whole quantity of water contained in the baion, 
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tween the iron Tod faſtened in the floating cot 
ſerver which was dipped in the water. 


_ FfELECTWICITY: 

„ Fleftricity paſſed only through ſo much of it as formed a line be- 
C L 

the Flein i faſtened in the floating cork; and the hand of that ob- 


© Theſe experimeſts ſtill” more and more eſtabliſh the account I lately 
laid before you of the Electrieity's always deſcribing the ſhorteſt circuit 
between the electrified water and the gun: barrel; or (which is the ſame 
thing) the wire of the eleckrifted phial. And this operation reſpects nei- 
ther fluids or ſolids; as ſüch, but only as they are non-electric matter. 
Thus this circuit, in the preceding experiment between the phial and the 
wire, conſiſted'6F the two obſervers, the iron chain, the line of water, and 
the iron rod in the floating core. | nels 


PFourthly, M Je Monnier mentions, . That it has been confirmed, by 
« repeated compariſons, that à bar of iron, placed in the above- men- 


« tioned: curve, does not at all acquire more Electricity when it is ſuſ- 
„ pended in ſilken lines, than when it is held in the bare hand: whence 


t appears to him, that, in this cafe, the contiguous non. electric bodies 
« do neither partake of, nor abſorb in any way, the Electricity which has 


' x 


e been communicated. T“ 


The curve line before- mentioned, let it conſiſt of whatever non- elec 


trics it will, unleſs the whole thereof be properly ſupported, the commu- 


nicated Electricity cannot be accumulated : ſo that the ſuſpending one 
ſed to produce any effect. 


part thereof in ſilk lines cannot be ſuppo 
This gentleman further obſerves, That the phial of water. fitted to 


« it's wire does not receive the leaſt degree of Electricity, if it's wire, ſuſ- 
* pended by a ſilk line, is applied to the globe in motion, or if that phial 
es placed upon a dry glaſs ſtand.“ This M. le Monnier takes to be di- 

rectly contrary to M. du Fuy's rule; eſpecially as the phial cannot be replete 
with Electricity, unleſs, while it is exciting, ſome non- electric body 
touches the phial below the Watte... „ 1 

That the phial of water receives no degree of electricity in this caſe, is 
not ſtrictly true: it receives as much as any other maſs of matter of the 


fame bulk would, under the ſame eircumſtances. For we find, that we 


cannot highly electrify the water, unleſs the Electricity from the globe be 
directed through the water and phial to the non- electric in contact; in 


which paſſage a ome quoptity thereof is accumulated, by it's not per- 
vading the glaſs fo faſt as it is furniſhed by the wire; and thereforè we 


find, that when the water will contain no more, the ſurcharge runs off by 


the wire: ſo that this experiment, no more than thoſe which precede, 
contradicts M. du Fay's opinion; the thinneſs of the glaſs permitting it, 


not wholly, but partially, to ſtop the Electricity. This. matter is ex- 


Plained further under experiment the fir. 


differ from this ingenious author with reluctance, inaſmuch as] great- 


Iy honour him, not- only for his diſeoveries upon the ſubject of Electrici- 


135 but alſo for the pleaſure and improvement I received in my reading 
| 3 ny and' curious obſervations- in- Natural Hiſtory, made in the 
utnern parts of France, where he accompanied M. Caſſini de Thury in 


* 


- mealuring, 


— 
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of ELECTRICITY, 
meaſuring a degree of the meridian... Theſe obſervations are-publiſh., 
witty Ni. Coffin book: but as the reverſe of ſeveral of tlie 8 
vered in his memoir is experimantally found to he true, and as the diſco. 
very of truth, and carefully ſeparating it from deception, ſhould be the 
only aim of our philoſophizing, I tale the liberty of laying before you my 
' inionithereea 7.35 91 ne r HET FEI wo 8 
Part falt. 23. Having an operator at Briſtol with a good electrifying. mac ine, [ 
ter from Mr was deſirbus to electrife a tree, and therefore ſent him the following for 
j Ny that purpoſe ; laurus tinus, leucoium majus flore pleno ferrugines, and 
7 Me Henry Achs crtrina Cretica. Theſe were not, choſen, with, any deſign; their 
Baker. F R. S. being the leaſt plants I had, was the only reaſon. 
Dated Dec. I promiſed myſelf the pleaſure of ſeeing their leaves erected when elec. 
1 A triſed, but was diſappointed, (Whether it's being the dormant ſeaſon of 
ag of Elec. the year for all plants, might not be ſome hindrance, I cannot determine); 
tricicy on Ve. neither did the leaves flag on their being touched. However, I was a- 
getables. grerably recompenſed by a ſtream of fine purple blue coloured light, 
hid. p 373. much reſembling. an amethyſt, that iſſued from the extremity of each 
1 n. 22. leaf upwards, of an inch in length, when the finger, or any other non- 
het electric, approached near it. This colour I attribute to the watry parti- 
cles in the earth, having often obſerved the very ſame colour iſſuing from 
the long leg of a ſyphon. On putting my finger on the gun-barrel to ſtop 
the Electricity, the leaves of each tree had a trembling motion, which 
remained for ſome little time, and immediately ceaſed on withdrawing 
my finger from the barrel, and admitting the Electricity. This conſtantly 
happened, as L put my finger on or off the barrel. 
The ſtæchas plant has a very long hoary leaf, and bears it's bloſſom on 
a very ſmall, flender, and almoſt naked ſtem, rifing near a foot above 
the body of the plant. This ſtem had a motion given it, when any non- 
electric was brought within about two inches of it's ſummit, much like 
the vibration of the pendulum of a clock; which vibrating motion was pa- 
rallel with the breech of the gun, quite contrary to the ſame kind of mo- 
tion I had before obſerved in a needle, hanging perpendicularly. by a thread 
at the end of a gun; the needle always vibrating in the direction. of the 
gun. The motion of the plant and needle always continued as long as the 
glaſs globe was excited. te! anf 
I was alſo deſirous to be ſatisfied, whether Electricity could be propa- 
gated without mutual contact, by ſuſpending, another gun in filk cords, 
about 2 inches from contact, and the Electricity was near as ſtrong in the 
ſecond gun as in the firſt. At the diſtance, of between 3 and 4 inches, 
it was much abated, and fo it gradually diminiſhed, as the diſtance in- 
creaſed to near 6 inches, where it would ſcarce attract a thread of trial. 
I prevailed on a man to be let blood, and then placed him on a cake of 
pitch, but could not be ſenſible of any increaſe of velocity in bis blood, 
by being electrized, as has been aſſerted. | 


4 


is 


I had almoſt forgot to mention, that the ſtrokes I received from ihe 
electrified garden-pots were more violent and painful to my fingers than 
from any other body I ever experienced. „ Mr 


-. - 


: OF ELBCTRICITY. Re”. 
Mr Baker, ſine his receiving the above account,: has had an opp "Tn 


pportunity 
of electrifying a myrtle· tree, of between 2 and 3 feet in height,” grow- 
ing in a pot at the feat of the Duke of Montague at Ditton; in pre- 
ſence of his Grace, of the Preſident of the Royal Society, and ſeveral 
bother curious gentlemen ; who found, that whenever the hand, or o- 
ther non- electric body, was brought near the leaves, ſtreams of fine 
purple fire iſſued therefrom, together with a conſiderably cold air; and 
that the leaves would be attracted at ſome diſtance, and move vigorouſſy 
toward a'non-elttic ho] oo 8 


24 Since I have read the Tranſaftion * with reſpect to the ſparkling Extra# of a 
lady, who could communicate a kind of electrical fire to her garments, * 
I can give you an inſtance nearly like it, of a lady who was ſur prized at Coe H K. 8 
ſuch an appearance from a flannel petticoat, which the happened to ſhake ,, Mi peter 
in the dark. But at laſt, we found that new flannel, after ſome time Collinſon, 
wearing, would acquire this property; but. that it loſt it by being F. R S. con- 
waſhes; 7 io eine rl; te v4 et eg bk de cen tbe 

| us i property of 
new Flannel 7 1 in the dark. Ne. 433. p. 457. Mar. c. 1747. Dated Newport, Iſl: of Wight. 
Jan. 13.1746-7. Read March 19 1746-7. Wal bt a | | 


25. I fancy at laſt this-ſparkling of the flannel, and ſuch-like bodies, Part e, babe 
will be ſound to be quite electrical: and it is poſſible, I conceive, that prey 3 
the acid ſteams of the ſulphur, burnt under the extended flannel in the cerning 0 
time of bleaching, may unite themſelves with the oil (with which hair, /par4/ing of 
as well as horns, are found by analyſis to be replete), and form an animal Flannel, ang 
ſulphur, which, upon friction, vibration, or any nimble agitation of theſe 5 Nu of 
hairs, may become luminous. 25 415 rats Mb 

And that ſomething like this may be in the caſe, ſeems not improbable; No 488. 
ſince it hath been obſerved, that this appearance hath happened moſt con- p. 394. June 
ſpicuous in froſty weather; in which ſeaſon there is generally not only a 1748. 
greater purity of the air, and abſence of moiſture, but all hairy and horny Dated May 
ſubſtances (and hairs, you know, are but ſmall horns) are moreclaſtic, and þ.., EA 
conſequently ſuſceptible of, and capable of exciting, the ſtrongeſt vibrations. 17 48; 

And, on the contrary, the Jixivial ſalts uſed in waſhing may deſtroy the. 
fulphureous acid, and diſcharge the oil; whence the hairs will become 
more flexible and limber, and be rendered leſs fit for exciting the electri-- 
cal fire. And the ſame may happen when flannel is much worn, and 
that means filled with the alcaline eflutia's, which go off from moſt (of 
the higher order of) animals by tranſpiration; which may diffolve the ani- 
mal ſulphur, weaken the ſpring of the hairs, and ſo render the phænome- 
non more difficult. | | N 

It ſhould have been mentioned, that the flannel had been worn but few Tie /econd le- 
days; and that it was immediately upon ſhaking tlie under-coat from that /*r, te 
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ö Of F'LB CART CITY; 
which was worn above it, that the ſparks were emitted; and-that-theix a0. | 
pearance was in à broad ſtreak almoſt contiguous, attended with a crackling 
or ſnapping, like What may be obſerved on moving the finger nimh along 
over the prime conductor, when excited in the electrifying machine; of 
which the lady was able to form a compariſon, having afterwards ſeen 
ſome experiments of that ſort. $ 11h 3s 2 we We W603 neee 44112 
This appearance returned at the ſame time, and on the ſame occaſion, 
2- or 3 nights after, but more languid, till ĩt was quite loſt. SHY 7715 
A lady, who was informed of this, leſſened the ſurpriae (which had 
been thought almoſt ominous) by aſſuring, that The had ſeen the ſame 


pPbænomenon often in new flannel, but never in. any that had been long 


worn or waſhed: and that the flannel being rendered damp with ſea-wa- 
ter, and afterwards” dried, would heighten: the flaſhing, which ſhe im- 
puted to the ſulphur uſed-in, bleaching. However that be, I ſhall only 
obſerve, that theſe ſparklings had the crack ling criterion of electrical fre; 
and that hair and wool, as well as ſilk, are electrics per ſe, and 
unctuous and ſulphureous bodies more electric than others of the ſame 
denſity. 3 5 1 1 | 
- "IE Wall hath obliged: the public with. a curious diſſertation on a ſimilar 
ſubject, which I guels would be particularly entertaining while you are 
on this ſpeculation. Ss onen 10; TAS. Ft ent I 22 | 
Bartholin ſuppoſes unctuous efiuvia-to:have a: great ſhare-in theſe ap- 
pearances: his words are theſe, which I chuſe to quote; the book D- 
Luce Animalium being not very common: Imo quod admirationem 
<« excedit, collectæ oleaginoſi effluvii reliquiæ, longo interjecto tem- 
-<6 pore, in ſcintillas reſolvuntur: ſi enim faſcias vel tænias ſerico textas, 
e ſed uſu detritas, leviter excutiamus, igniculi ſuſcitantur ſcintillæ; 
—— and: quotes a paſſage out of Geſner De Herbis Lucentilus, to confirm 
his opinion. n een 3 5.9 Hr 4- "Wy 
The ſame writer tells us, that Theodore Beza was to be ſeen in the 
dark, ob fulgorem externum circa oculorum orbes; but whether 
this light proceeded from the ball of the eyes, or hairs of the broys 
or lids, he does not mention. Nor does that learned author ſo exact 
in ſome other circumſtances, in other examples of this ſort, as could be 
wiſhed. However, I think what he ſays of the Duke of Mantua delerves 
a remark. . Quicquid fit, pro vero habendum eſt quod de Cara 
«, Gonzaga Mantuze duce conſtans fama tulit, levi. per totàm cutem facta 
« frictione flagrantes ſpecies exire ſolitas.*” ——— But here alſo it were to be 
wiſhed he. had let us know whether this great man, of a moſt illuſtrious 
3 had not ſome particular hairy or ſcaly texture or covering 40 
By this, I gueſs, you are excited to know how this author, who lived 
About 100 years«-paſt, ſolves «theſe appearances, of which he had po 
feſſedly written. Take it. in his own words. — | 


' W 0 
o. Bartholinus De Luce Hominum & Brutorum, ib. in. Hafniz 1669, 8“. 


% Ariſtateles 


4 % os og et Bi 


* wh dns * A ab 4 3 2 * . — ai 4 * L NT * Th = 6 
a — © 8 — he FR of 


e ſpecici 0MniS, ejuſdem ſingulæ particulæ, vim ſe diffundendi obtinde- 


of EEORICIT Te 


4 Ariſtoteles (kim. xD docebai quod omnis natura ejus ſic c. | 
« ſentiæ procreatrix, qualis ipſa eft—enimvero:ſuntad: conſervationem 


« runt, & ſpatgendi, per individua multiplicata, ita ne lux primæva & 
« naturalis, ſingulari nu minis conſilio, elementorum mixtioni addita, 


« mole minor intercidat, & extinguatur cum ſpeciei non revocando caſu, 


« eo modo conſervari debuit,! quo ſerventur omnia, per inſitam naturæ 
«« potentiam Freren ado bontril ragh pare; » - 
26. In a book which I publiſhed laſt year in the German tongue, when De/cription | 
I was ſpeaking of Muſſchenbroeck's-experiment, and deſcribing the increaſe Pn of 
of it in glaſs veſſels, 1 made mention of a machine which made ſeveral mf | 

ſparks to appear, and crackle, but did not at that time give any figure Jo. Hen. 


of it. This electrical pyrorganons as I call it, is repreſented in fig. 14. Winkler, 


"ah hs. 


- 


Through the middle of a metalline-ring a b, filled with pitch, is fixedsProf Leip- 


the little metalline cylinder c d. The diameter of the ring is a Paris inch — 3 5 | 


and 4 lines. The cylinder appears on both ſides ati the diſtance df an 40. Mar. 


inch. The diameter of the cylinder muſt not be leſs, for fear the Electri- &c 1747. 


city communicated to the cy linder ſhould be diminiſhed by touching the Dated Mar. 
metalline ring. To this ring is ſoldered a metalline fork, at which the 5 Read 
cochleated ſtyle is let into a wooden cylinder e, the lower extremity of 
which y, is ſo formed, that paſſing through a fiſſure of any plank, it 
may be faſtened by a ſcrew. Such a metalline cylinder, with a cochleated 
ſtyle fixed into the pitch with which the ring is filled, I call, for brevity, 
an electrical cylinder. The electrical pyrorganon is dcompoſed of 4 ſuch cylin- Fig 14. 
ders. The cylinders are ſo placed, as to have a ſufficient ſpace between 5 
them to collect the electrical ſparks. When I would: excite them, I place 

the pyrorganon near ſome piece of metal a-b ſuſpended on ſilken threads 

and faſtened, leaving the neceſſary Tpace between the metal and the cy lin- 

der c. To the laſt cylinder Fg, I faſten at g a wire h, reaching to a me- 

talline veſſel i, full of water. When theſe things are ſo diſpoſed, as ſoon 

as the oblong metal @ % is electrified, the electrical fparks flaſn out in the 

4 U. and ſhine in proportion, as the glaſs balls communicate more 

or Jeſs Electricity, by rotation or frictins⸗ä 1h | 


Fig. 13. 


FEET FI 861 


Since the publication of the book above-mentioned, I have conſtructed 
2 electrical, pyrorgana, one of which has the form of & winged wheel, and 
the other with it's ſparks. gives the figure of Charles's. Wan. 
The conſtruction/of the winged-wheel is as follows: into a hollow orb Fig 16. 
or wheel of wood 44dd, are fixed 6 Wooden wings c d. The diameter 
of the whole wheel with it's nave is j 3 inches, and that of the nave 6 
inches. The wings c d, which are 10 inches long, have fiſſures, in Which 


3 electrical cylinders may be moved to and fro, and faſtnened. Near 
the faſtening, at the wings in the otb 44 d d, are made angular holes, in 
each of which another electrical cylinder is placed. Thus in the winged 
TY appear 6 rows, each conſiſting of 4 electrical cylinders, keeping 
oy diſtances between them which are moſt convenient for exciting the 
e 785 ſparks. In the extremity c of each wheel is faſtened a metalline 
OL. X. Part ii. | 3 


May 7 1747. 


— 10 a : 8 
„ N eE DS ed SES AT o Ot Bs ge 


Fig. 17. 


Fig, 16. 


-inftrudentig f, conſiſting vf g 
the middle F in a ght angle. 


as is neceſſary for the electrical flaſh to be excited between that part of the 
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No that theſe Solis inſtruments may be rightly a 

erior fide of the wing at the end c, 197-1 call. that the 
which the electrical cylinders ſparkle} a metalline button Being fab | 
leaves ſome ſpace: between! itſelf and the poſterior ſide of 2 Ha 5 'Y 
middle of the button is furniſhed with à ſcrew g. "TH" abo we nnch. 
tioned ſpace is inſerted the ſhorter part of the metalſiſſe inſtrument. N. 
other extremity þ, is near the fourth cylinder; but is ſo far Giſtart frotn it, 


inſtrument and the cylinder. Hence the other ſhorter part may be moyed 
at will, and faſtened under the button. Te the buttôns is applied, and 
wound about the poſterior parts of the wings, a wire f k, to which, 
when: the electrical ſparks are to be excited, in the place * another me- 
tal y is added, which reaches to a metalline veſſel s filled with Water. 
The Electricity, as ſoon as ĩt is communicated to che firſt Cylinder, paſſes 
to All tlie hre dn an 19 i et 
Hence it is neceſſary, in ondeb to Excite the ip len that the metalline 
inſtruments g F ſhould always remain free from lectricity, which is done 
by the metal ), joined to the wire i &, that conducts the Electricity to 
the water. For between 2 bodies endued (equally with Elektricity, no 
ſparks appear. But the Electricity is communicated to the firſt I 
by the metalline hammer a, faſtened to the metalline axis 5 c, which m 
be turned in the round holes of 2 wooden columns 4 e, by che handle}; 
The apparatus of this hammer is ſhewn in Fg. 17 ah 
The columns de reſt upon the piece of 1004 n n, which has a ftyle 
fixed into the hd g, which covers the glaſs veſſel B, faſtened to it with 
pitch. This glaſs veſſel, therefore, is neceflary, that the Elearicity given 
to the metalline axis þ es may be preſerved: by means of fone wire hung 
toc it. 9 ef 
The bottom of the glaſk veſſel h is joined with pirch to the wood, to 
which a ſtyle is added, which may be inſerted into a longer hole of the 
column i &, ſo as to be faſtened by a {crew I, after the glaſs veſſel has 
acquired it's due height, which is when the axis 5 c is in the middle of 
the nave of the nh 4d d d. The electrical cylinders are to be placed in 
the orb and rings c d, in ſuch a manner, łhat the hamther may have a ſuf- 
ficient diſtance from the firſt electric cylinder to Which it approaches, and 
the cylinders from each other, to exeite the cylindrieat iparks.  _ 
In the ſquare baſe m no p, fig. 16. on which ſtands the column: 4, is. 
a fiſſure, in which, when the hammer a appears ſaſiciently 8 0 the 
nave of the wheel dd d d, the column 1 K is faſtened by a 2402 The 
metalline fork is applied to the wheel d 44 4, and fixed into the wooden 
column qr, which is faſtened in like manner in the fiffure of the ſquare 
baſe n O p. The metalline axis 5 c, protended through the nave of the 
wheel, is 21-inches high above the ſquare baſe: when therefore, on th 
axis zo _— acquired the Electricity, the hammer e to fr 


' 


grſt electrical eylinder, g ſparks appear in à ſtrait row almoſt at tlie 
FN . Wing Or TIV9 iche 
On turning the axis ben thoſe roms of ſparks appear in a circle Ibpñe 


ſparks are ſo, bright as to be ſeen by day- light at the diſtance of roo feet. 
The man who turns the axis by it's handle, ought to ſtand upon a ſub- 


ſtance that does not | propagate Electricity, for fear of diſſipating and 
loſing the Electricity. | wes a "0 1195 F 544 enen 05549 N | "IE TIT. 70 5 
_ Fig. 15. repreſents the electrical 7 ſtars, or Charles s Wain: in the table Fig. 15, 
4b cd, which may be elevated or depreſſed in the fiſſure of the column 
, ꝗ electrieal cylinders may be ſo placed, that y ſparks may appear in the 
ſame order in which thoſe 7 ſtars appear in a clear night. A wire bh, which 
receives the Electricity, is added to the metalline cylinder when theſe 
ſparks are to be ſhewn. In the extremities of the thiri and fourth; the 
bent wire i is faſtened, that the Electricity may reach to the fiſth and the 
reſt of the cylinders. To the ninth cylinder is applied a wire E, reachinę 
to the water in the metalline veſſel /, that the Electricity, being diſtribute 
through all the cy linders, may be propagated as far as is neceſſary into a 
ſubſtance which does not preſerve o f 5 50153 nge Vi 
Theſe obſervations, though extending no farther than to delight the eye, 
] have ventured to offer to your illuſtrious Society, who have diſcovered a 
wonderful power of nature to be concealed in ſuch entertainments. 


27. In the paper I did myſelf-the honour ſome time ſince co commus- 4 collection ef 


nicate to the Royal Society, I took notice, that, among the many other e e/e@rica/ 
ſurpriſing properties of Electricity, none was more remarkable, than .. 
that the electrical power, accumulated in any non⸗ electric matter con- ,, ;;, R. 80. 
tained in a glaſs phial, deſeribed upon it's exploſion a circuit through ciety iy Wm 
any line of ſubſtances non-· electrical in a conſiderable degree; if one end Watſon, 

thereof was in contact with the eternal ſurface of this phial, and the J. K. S. 7494 


other end upon the exploſion touched either the electrified gun-barrel at ſeveral 


o meetings be- 


to which the phial in charging was uſually connected, or the iron hook al- Sween Oct. 


ways fitted therein. This circuit, where the non electric ſubſtances, which 29. 1747. ad | 


happen to be between the outſide of the phial and it's hook; conduct Jan. 21- Zel- 
Electricity equally well, is always deſcribed in the ſhorteſt manner poſ- 2 850 
ſible ; but if they conduct differently, this circuit is always'1 formed füt 15458 
through the beſt conductor, how great ſoever it's length is, father than 
through one which conducts not ſo well, though of much leſi tent. 
It has been found, that in proportion as bodies are ſuſceptible of hav- 
5 Electricity excited in them by friction, in that proportion chey are 
leſs fit to conduct it to other bodies; in conſequence whereof, of all the 
ſubſtances we are acquainted with, metals conduct beſt the electrical 
Powers; for which reaſon the circuit before ſpoken of is formed through 
them the moſt readily. Water likewiſe is an ad mirable conductor; for 
the electrical power makes no difference between ſolids and fluids as ſuch, 
but only as they are non · electric e Te vignibrRonz3s 

In order to give an idea of what is underſtood by this circuit, we will 
mention an example or two, from which all the other may naturally be 

| * T0 | deduced. 
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make the experiment. 


in making the experiment, there met M. Fultes, Eſq; Pr, R. . 


bs 
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| deduced; If a perſom ſtands upon à dry wooden fiber with a! con 


phial ever ſo highly charged in one of his hands, and if another perſn 


u en the firſt, ſtands but ſix inches from him and touches 


the iron hook of the phial, neither of them are ſhocked; becauſe the 


floor between tliem, tho the diſtance is ſo ſtort, will not conduct th, 


Electricity ſuffcientiy quick. But if theſe two perſons tread upon a pfec 


of vire laid between them, they each of them feel the electrical cbmmo. 
tion in that arm, which touches the phial and hook, and in that forr 


which treads upon the wire; the wire here conductifg che Electricity 
quick enough, which the dry floor would not. The citeuit is here forti. 


ed by the coated phial, it's hook, ſo much of the bodies of "theſe two 


perſons-asFormed a curve line between the wire, the phial, and hook, and 


the wire between theſe perſons. If theſe perſons ſtand! upon, or touch 


with any part of their bodies any non- electrics, which” readily condud 
Electricity, the circuit is completed, and the effect is the ſame: and thi 
is occaſioned: by the ſhort-ſpace of time, in which the loaded phial is Gif 
charged, when any matter of what kind ſoever readily conducting Eledri- 
city happens to be between the coated phial and it's hook, and is fo con- 
nected as to communicate with both upon the diſcharge of the phial, 

M. le Monnier the younger at Paris, in an account tranſmitted to the 
Royal Soriety, takes notice of his feeling the ſtroke of the electrißed 
phial along the water of two of the baſons of the Thwilleries (the ſur- 
face of one of which is about an acre) by means of an iron chain which 


lay upon the ground, and was ſtretched round half their circumference. 


Upon thefe conſiderations it was conjectured, as no circuit had as yet 


been found large enough ſo: to diſſipate the electrical power as not to 


make it perceptible, that if the non- electrical conductors were properly 
diſpoſed, an obſerver: might be made ſenſible of the electrical commo- 


tion quite acroſs the river Thames, by the communication of no other 
medium than the water of that river. But as perhaps, in what relates 


to Electricity leſs than in any other part of natural Philoſophy, we ſhould 
draw concluſions but from the facts themſelves, it was determined to 


The making this experiment drew on many others, and as the gen- 


tlemen concerned flatter themſelves that they were made with ſome des 


gree of attention and accuracy, they thought it not improper to lay a 
detail of all the operations relating thereto, before the Royal Sci 


In orqer to try whether or no the electrical commotion would be per- 


ceptible acroſs the Thames, it was abſolutely neceſſary that à line of non. 
electric matter, equal in length to the breadth of the river ſnould be laid 
over it ſo as to touch the water thereof in no part of it's length 3 and 
the bridge at Yetminſter was thought the moſt proper for that purpoſe, 
where the water from ſhore to ſhore was ſomewhat more than 400 yards. 
Accordingly on Tueſday July 14, 174%. to ſee the ſueceſs and 0 


R. Hon. the E. Stanhope, Rich. Graham, Eſq; Mich. Mann, 2 


„ LES T&# HcfT ww ſrc 


various parts of theſe exper: 


coating of the phial, whoſe other extremity reached therefrom over the 
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A. ne of wire was laich along the bridge; not only through it's whole 
length, 


but likewiſe turning 


ſteps on each ſide of che vier b enough for an obſerver to dip into the 


upon the ſteps of tie Weſtminſter: ſhore holding this wire in his left 
hand, and an iron trod touching the water in his right: on the | ſteps 
W facing the former upon the Surry: here, another of the company took 
hold of the wire with his right hand, and graſped with his left a large 
WF -phiat almoſt filled wich filings of iron coated wich ſheet- lead, and high- 


ly electrified by a glaſs globe properly diſpoſed in a neighbouring houſe. 


A third obſerver ſtanding near the ſecond' dipped an iron rod held in his 


left hand into the water, and touching the iron hook of the charged phial 


with a finger of his right hand, the Electricity ſnapped, and it's com- 
motion was felt by all the three obſervers, but much more by thoſe 


upon the Surry ſhore. Ihe third obſerver here Was no otherwiſe ne- 


ceſſary, than that the river being full, the iron was not long enough to 
be fixed in the mud upon the ſhore, and therefore was in want of ſome 


ſupport. The experiment was repeated ſeveral times, and the electrical 
commotion felt acroſs the river; but the gentlemen preſent being much 


moleſted in their operations by a great eoncourſe of people, who many 


times broke the conducting wire, and otherwiſe greatly incommoded 
them, and the evening growing too dark for the obſervers on different 


ſides of the water to ſee each other, they were prevented from diverſify- 
ing the experiments, as was intended, and only conſidered theſe trials as 
a ſtil} further encouragement for them to proſecute the inquiry at a more 


favourable opportunity.. : _ 


Early therefore on Saturday morning Fuly 18, there met upon Wt 


minſter- Bridge the Pref. the R. Hon. the Lord Charles Cavendiſp, Rich. 
Grabam, Etq; Dr Bevis, and myſelf, with proper aſſiſtants, At the 


preceding meeting, the electrical machine's being placed at ſome diſtance 


made in the diſpofition of the apparatus. | 

A room up two pair of ſtairs in a commodious houſe neareſt the bridge 
on the Surry ſhore was provided, in which was placed the electrical ma- 
chine with the gun · barrel ſuſpended in filk lines. From this room on 
account of it's height, the ſignals on both ſides of the river were eaſily 
obſervable. The coated phial before- mentioned with it's iron hook was 
placed upon the ſeat of the window of this room, and communicated 
with the gun · barrel by the means of a piece of iron wire. One extre- 
mit) of another wire was likewiſe fixed into the bottom of the leaden 


from the water being found inconvenient, the following alteration was 


bridge to the ſteps upon the etminſter ſhote; the body of the wire be- 


ing placed as much as poſſible upon the parapet of the bridge. Ons or 
Dare obſeryers took each other by the band, che firſt of — maſt ne- 
s | ceſſarilx 


nat the abutments, reached down the ſtone 
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ing no communication w 


ſignal given, the gun- barrel was to be touched. 


dent, who obſerved with the utmoſt attention upon the #ehminfer 


obſervers on both ſides of the rive 


. — ,,,, ß 
ade * ; . 


B FBOmRI CIT VW.. 
cpſſafily take, the, wire in his leſt hands vandt che laſt, aon ae projet | 
nal given, either dip his right hand into the water, 5br'(whichimakes the 
poſture more agreeable). a rod of metal held chenein» Another ite hay. 
ji ion with any of the former, as let don From tie 
before: mentioded room, and down the ſteps upon the-Surry ſhore : o 
extremity of this Wire Was held in the hand of an obſerver ſtanding up 
on theſe ſteps, who: dipped an iron rod held in his other hand into che 
water: to the other exttemity of this ire was faſtened a ſhort iron 
with which, When the electrified phial was ſufficiently charged, and the 


711 


The gentlemen, by this diſpoſition. of the apparatus, propoſed to exz 
mine principshiy.-Fhele 3. queſtions :- firſt, whether or no theiobſervers 
ſtanding on each. ſide of the river would perceive the electrical comme- 
tion, each putting an iron rod into the water? Secondly, whether or 0 
the obſervers on both ſides of the tiver would feel the electrical commo- 
tion, when the obſerver ſtanding upon the Vſminſter ſhore remoytd 
the iron rod held in his hand out of the water? Thirdly, whether or 
no the electrical power was perceptible to the obſervers on both ſides of 
the river, if the obſerver upon the Weſtminſter ſnhore dipped his hand in- 
to a pail of water, which had no communication with the water of the 
Thames. 461-49 lt 6738. e e 
It was determined firſt, upon proper ſignals,” to diſcharge the elec- 
trified phial in the manner before-mentioned, the obſervers on each fide 
of the river holding the iron rods in the water, and this experiment was 
to be repeated g times. This was attempted accordingly 3 and although 
the obſerver on the Surry ſhore was each time fmartly ſtruck, the Hrg. 


ſhore, gave the ſignal that he felt nothing. The company was ſurpriſ- 
ed at this want of ſucceſs in the experiment; but, upon examining the 
wire, which was laid over the bridge, it was found to have been broken 
by ſome accident, after it had paſſed over about + part of the bridge. 
The wire being refitted, it was agreed to make the ſame experiment fix 
times more: this was done accordingly, and the electrical commotion 
was felt each time by the obſervers on both ſides of the water, but much 
ſmarter by thoſe on the Surry ſide. It was then thought proper to repeat 
this experiment 3 times more upon the ſignal's being given : but, in 
making the firſt of theſe, the obſerver in the room with the machine, 
diſcharged the electrified phial, before the obſerver upon the dum ſhore 
had dipped his tron rod into the water, and therefore no effect was per- 
ceived by the obſerver on the oppoſite ſhore. - The electrifled phial there- 
fore was again diſcharged 3 other times, and the commotion felt by the 
Jo examine the ſecond queſtion, no other alteration Mas _ 
the whole apparatus, than that the obſerver upon tlie WH 1 

ſhould not dip either his hand, or the iron rd held thereim In te laſt 
exptriments, into the water of the river. inen. | 
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'OPBLECTRICITY: 35 


Tifchdrged 3 times, without it's effect beings the leaſt perceived by che 
dſervtrs upon the Muminſter ſhore thoſèe indeed on that of Swrry felt 
— q ok as befor E 01 WE T0 £37365 CIP eren nN 9980 . as 


In examining the third queſtion,” the apparatus was in all other reſpes* 7 
dd lame as in the laſt ; except that the obſerver” apom the Y+/tHimmſter 
cſpore had a pail of water placed upon à wooden table, which ſtocd 
upon the ſtone ſteps, and into Which he was'to put his fight hand up 1 
the fignal's being given. This was accordingly done, and the electri- 
fed phial being diſcharged 3 times, the electrical commotion was felt us 
before by the obſerver upon the Suryy ſnore; but not in the leaſt by him 
con the /eftminfer fide; who held his hand in the pait of water.. 

In all theſe experiments, except in one before- mentioned, where the 
iron rod was not in the water, it was found, that whether the obſervers 
on the Meſtminſter ſhore, upon the diſcharge of the electrified phial, did 
or did not feel it's effects, they were always perceived not only in the 
arms of thoſe upon the Surry ſhore, who formed a line between the ex- 
tromity of the wire there; and the water of the river; but by any other 
perſon, who ſtanding upon the ſtone ſteps, even here they were not 
wet, touched the wire with his hand. They were like wiſe felt by a per- 
ſon upon the MWeſtminſter ſhore, ſtanding upon the wet ſtone ſteps, Who 
did not form part of the line between the e ity of the conducting. 
wire and the water, otherwiſe than by touching the wire with his 
fingers. | einn n STR WEIS OA "A £140 T "LATENT. A203 

2 was before · mentioned, the obſervers upon the Wefminſter ſhore 
did not feel the effects of the diſcharged phial near ſo ſtrong as thoſe on 
that of Surry in the firſt ſett of theſe 'experiments; When a line was 
there formed by the joining hands of two or more perſons, the firſt of 
which, on account of the ſituation, held the condueting wire in his left 
hand, and the laſt touched the water with an iron red held in his right, 

the effects were moſt ſenſible in the left arm of him who held the wire: 
they were indeed manifeſtly felt by them all; but this feeling was not: 
great enough to be called a ſhock, but, as was very properly. expreſſed: 
by one of the company, it reſembled the — large artery. 


From the examination of the firſt and ſecond queſtions it appeared, j 
that the obſervers upon the Weſtminſter ſhore" were not ſenſible of the 2 
effects of the Electricity, unleſs their bodies deſcribed/part of the circuit: 43 
before ſpoken of; and this circuit here confi off part of the gun- 
barrel of the electrifying machine, the wire going from this gun-barrel 
to the iron hook, the phial itſelf,” the tail wire of this coated phial which 
reached therefrom acroſs the bridge and down the ſteps on the WWeftmin- 
fer ſhore, the line of obſervers between this wire and the iron rod which 
dipped in the water there, this iron rod, a ſuppoſed line of water drawn 

uite acroſs the Thames, the obſervers with their iron rod on the Curry 
more, the iron wire going from the right hand of the laſt of theſe up 
into the room where the electrifying machine was placed, and the ſhore” 
iron rod to which one extremity of this wire was joined, and with which, 
3 | in. 


_— "Of ®LECTRIENDYD EY 
in making the. exploſion, the gun barrel was touched. The lnguyigr 
this circuit, through which the. lectricity Was propagated was dt e 
do yards, more than 400 yards of which was formed by the ſticum dg 
the river. 0 His oi 28 ccd cl notice DUAYSAT ene of- 
From the examinntion of the third queſtion it appeared, that the cet 
trical commotion would not be felt from the obſer ver dipping his! hand 
in water only, unleſs that water was ſo diſpoſed as to become part of the 
— 1 and this experiment was made, leſt the contrary might be ſur. 
mie, donne l l aortil 199081015 ge ring bes 
The obſervers upon the M eſtminſter ſhore not feeling the eleftrical com- 
motion equally ſtrong with thoſe of-Surry, was judged to proceed from 
other cauſes | beſides that of diſtance. For it muſt be conſidered that 
the conducting wite was; almoſt; thoughout it's whole length laid upm 
Portland ſtone ſtanding in water. This ſtone, being in a great degee 
non- electric, is of itſelf a conductor of Electricity: and this ſtone ſtand· 
ing in water, no more of the Electricity was tranſmitted tothe obſervers 
on the Meſtminſter ſhore than that proportion, wherein iron is more non 
electric, and, conſequently, a better conductor of Electricity than ſtone, 
This was made more manifeſt, from obſerving, that whether the conduct. 
ing wire upon the bridge was broke or no, and, conſequently, whether 
the obſervers upon the Męſtminſter {ſhore felt the electrical commotion ot 
no, not only the obſervers upon the Surry ſhore, who with their wire 
formed part of the line, felt the ſhock in their arms; but thoſe perſons 
who only ſtood upon the ſtone ſteps there, and touched the wire with their 
fingers, felt the cleEtrical commotion in the arm of that hand which 
touched the wire, and down their legs. From whence, and from the 
perſon before ſpoken of feeling the electrical commotion ſtanding upon 
the wet ſtone ſteps of the Weſtminſter ſhore, though not forming part of 
the line, but only touching the wire with his fingers, it was concluded, 
that, beſides the large circuit before ſpoken. of, there were formed ſeve- 
ral other ſubordinate circuits between the ſame ſteps: of the Surry ſhore, 
and the bridge by means of the water; whereby that part of the electrical 
power, felt by the obſervers upon the Surry ſide of the river, and not by 
thoſe on the MWeſtminſter ſide, was diſcharged. | tl. 
Dr Bevis having obſerved, and which was likewiſe tried here, that how 
ever well an electrified phial was charged, it's iron hook would-not fire 
the vapours of warm ſpirit of wine held in a ſpoon and applied thereto if 
the perſon who held the phial, and he who held the ſpoon did pot take 
each other by the hand, or have ſome other non- electrical communication 
between them, it was therefore thought proper to try the effects of Elec 
tricity upon ſome warm ſpirit of wine through the large circuit befaxe- 
mentioned. Accordingly the obſervers being placed as before both upon 
the eſtminſter and Surry ſhores, noother alteration was made in the befor 
mentioned apparatus, than that the wire which connected the gun: bar rel 
with the iron hook of the coated phial being laid aſide, the coated pl 
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itſelt was charged at the gun - barrel, and then brought in the hands - 
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an obſerver near the warum ſpirits in the ſpoon,. which was placed upon 


'he ſhort iron-rod.befare-mentioned, | which ns connected With. the wire 
which went to the obſervers:upon the Sur ore. Upon preſenting, pro- 


perly the iron hook of the charged phial to the, Warm ſpirit; it Was in- 


ſtantly fired, and the electrical commotion felt hyi the obſervers on both 
* ſides of the river. ns A in $309 #VINGS og YO 
It was then thought proper:to try the effects of che charged, phiab upon 
the warm ſpirit; When the. Wire was divided which. was. laid over the 
bridge: upon preſenting the iron hook to the ſpirit, a ſufficient ſnap, was 


given to the ſpoon to fire tha ſpirits hut nothing ſo. ſmart as. in the for 


mer experiment, where the large citcuit vas complete. 
It Was then tried, what the effect would be upon the ſpirit, if the 


charged phial was diveſted of it's long wire which lay over the bridge, 


and was only held in the hand of am obſerver:; whilſt the ſpoon, with warm 
ſpirit was placed in contact ot the iron rod-befor e mentioned, o which 
the wire was connected, which went to the obſervers upon the Surry 

with much che ſame degree of ſmartneſs 


ſhore; and the ſpirit was fired 
as in the laſt experiment. „ T0237 2 Vt 92 Hag 3191 tl $5 . 
In theſe: and all the ſubſequent operations, wires were made uſe of to 
conduct the Electricity preferable to chains, as it before by great num: 
bers of experiments had been fully proved, that whatever difference there 


was in the bulk: of the conductor, that is to ſay, whether it were a ſmall 


wire, or a thick. iron bar, the electrical ſtrokes communicated, thereby 
were equally ſtrong : and it had been further obſerved, beſides the diffi- 
culty of procuring chains r preſent. purpoſes, 
that the ſtroke at the gun · barrel, when the Electricity was conducted by 
a Chain, was ceteris paribus, not: ſo ſtrong, as hen that power was, con- 
ducted by a wire. This was occaſioned * 


e junctures of the links of 
the chain not being ſufficiently cloſe, which cauſed the Electricity in it's 
paſſage to ſnap and flaſh at the junctures, where there was the leaſt, ſepa- 
ration; and theſe leſſer ſnappings in the whole length of the chain leſſened 
the great one of the gun-barrel. + ni 36 nog vio om 
-- Encouraged: by the ſucceſs of. theſe trials, the gentlemen were deſirous 
of continuing their enquiries, and of knowing _— or no the electri- 
cal commotions were perceptible at a ſtill: greater diſtance. The New 
River. near Stoke-Newington was thought moſt. convenient for that pur- 
poſe; as at the bottom of that town, the twinings of the river are ſo 
circumſtanced, that from a place Which we will call, 4 to another B, the 
diſtance by land is about 800 feet, but the courſe of the river is near 
2000. From A to another place, which we will call C, in a right line is 
2800, feet, but the courſe of the water is near 8000 feet. 
Accordingly. on Friday. Ju 24, 1747 there met at State. Neminętan 
the Preſ. of the R. Soc. the R. Hon. che Lord Ch. Cavendiſh, tlie Rev. 
Mr Birch, James Burrow, Eſq; Peter Daval, Eſq; Mr. George Graham, 


Vm Jones, Eſq; James Lever, Eſq; Mr. Newcombe, Charles Stanbo & 


Eiq; 'Mr Trembley, and myſelf, who. were of the Royal. Society, and Dr 
LOL X. Path. e * " e 
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there, and at the ſtone bridge at "Weftwinſter 


'& ELEOTRICITY: 


Brus. To this gentleman the company were much chil not only fr 


his great readineſs in aſſiſting in all the operations, but likewiſe for the 


5 ue A his — — anulhioe;" which«from: it's ize-was: — 


rtable. This machine was now placed in a room up one pair of ſtain 
& honfe near A, andthe ignals from thence might cafily be perecive 


5 the obſervers both at B and C. " W974 s of 


Ir Was Þ firſt to try the electrieal commotion by the 3 
ſervers as Hh mier ridge, from A to B, the diſtance as, before · mei- 


3 being about 800 feet by land, and 2000 by water, ig order, if 


ible, to determine the difference of the ſtrength of the Klectricity felr | 
the difference of the 


kngth of the 2 ney! being about 0 feet in favour: of tha of the 


New River. tt. v1 . 71 -20 13943 3 44 RW L644 Ky 1 | 
To make the capri, an iron ire was faſtened 10 the coating of 
the glaſs phial before mentioned, and conducted from one oi the windoxz 


. the room over the Nm River without touching the water; and from 


thence to B, laying in it's whole length upon the graſs in the meadous, 


except where it paſſed over a hedge. At B, when'the:exploſion was to be 
made, one or more obſervers were to tale the extremity of this wire in 
one hand, and touch the water of the river as before with am iron tod 
held in the other. Another wire was let down from the othen window of the 
room; one extremity of which was joined to the ſhort ion tod mentioned 
in the former experiments, the other was held in the hand of an obſerver 


at A, whoſe other hand held an iron rod dipped into the f,. 


It was abſolutely neceſſury that theſe wirs ſhould tguch each other in 
1 part of their length, otherwiſe the before-mentioned circuit would 
the exploſion - be completed from their firſt contact 
at "When 550 thing was thus diſpoſed, and the ſignals givea,the charged 
Phidl Was exp Plodeck s g times, and 2 electrical commotion euery time 
ſmartly ft by the obſervers both at A and B. Whether che line of ob- 
ſer vers at A conſiſted ef one or more, they were always ſtruck, and that 
more ſharply than at Veſminſter-bridge, "endo the ſame'cciveumſtances. 
One of the obſervers," taking the wire in his hand, 'wighoutyhaviog any 
communication either with any of tue other enklemun or the water of 
the river, felt the ſhock in his fert. 2. eee eee ik 
It was then thought proper to make right ple without any other 
alteration i in the apparatus than that the obſervers at Bg ſhould ſtand in 
the meadow at ſome diſtance from the water, without having any com- 
munfcation therewith ether than” chat” furniſhec by. tho gtobud This 
was accordingly done, and the ſtroke felt kidtle if at alldeks. chan thols-Ja 
mentioned. But the electrieal ſtrokes bei gen ſaxarclyoavahe.diſlanc#! 


at geaſt 20 feet from "the waver, .6ceafioned.a(very e e 


as It Was im pole by this ex ment to determin any —_— 

Athen or no the ele rica cirquit Wis Rec deUgh Od the wi _ 
the rer; or muh ſhorter by the: ground df. che Meade. The cn 
Kerpen plainly ſhewed; chat the W l 12 50 


i Ti 


op etnd wp GAT W 
dondusted the Electricity betten than ſtone ; as it myſt he remgm 
that the obſervers upon the ſtong ſteps vpon the Adu minfer. there, 
not in the leaſt degree the electrical eommetion, When thir iron 

was not in the water, and themſelves ſtood upon the dry fone 15 


being encompaſſed on — by the New; Rivers: and on the aphes by 
a wet ditch, by both which it was generally well | moiſtened., Io. fe 
therefore this neee a ſeries of 2 were — of which 


| bergen 5 9H o d ir fri; 5 


commotions were perceptible from 4 toC; a diſtance ” leſs en 2800 
feet by land, aid near 8gooo by water. H on % t 
To execute this, to the fermer wire, Which Was 3 W ee to 
B, another was added, which there croſſed the river without touching 
the water; and acted: almoſt to C, Where the Hrſt of a line of gentle- 
men held as before, the wire in one hand, and the laſt di the iron 
into the water. The wire from the machine co A was as before. pon 


it's effects plainly though but faintly perceived each time hy ſome or o- 
ther of the obſervers, but never by t 


never by him — held the iron rod in the / water. 2 72 in one experi- 
ment felt by the obfer ver Who held the ua net fel the next, Na 
held - the: land of the former, and yet plain — by, 

who: joined: the ſecund "Fhoſe who did not themſclves feel che en 
cotnmotion here, did as at B ſee the involuntry motions, of thoſe who 
did. The obſervers at A felt the ſnocks in che ei degree, Whether the 


This experiment further demonſtrates the diftanee to 

— power bay Shether the but the ſame difficulty occurs here as in 
z to wit, er Fee leted by the 

by the water of the river? ?W w 0 2 Uo: 9 — 7 ne 


Theſe ſame operations, which ſnewed at how, great a diſtance the elec- 


ir ether or no, die 8 any — Here pA the 
ſucoeſs vf the experiment, if the long wire, inſtead of being joined to the 
coating of the phial, was faſtenec to the ſhort iron rod, Which, upon 
touching the gun barrel; otoaſioned the exploſion; and if the ſhort — 
which ohh went to the dbſerveriat A, a diſtanee from the machine not 


oo difference, . wf 187 217 $6 % 0 287 ty 


a 0 
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2833 5 . 


But this effect was ſuppoſed to be owing to the meadow- round here 


The gentlemen then — examine whether the Seite 


the ſignab's being given, the charged phial was exploded 10 times, and 


was always'felt by dbat obſerver vm held: the extremity: of che wire, but 


other obſer vers Were ſtationod dt g of C n PAHs vi nde yt” e 
ch the elec- 


wrieal oy was e folved een 3 queſtions eee 


more than 30 feet, ener age of the 1 mae en wa 


* No 0 difference i obſerved when 5 Adee circuit | bf ER 
wi e 1 if t they, ry rt it in uit i po de , - che eg fan j 
ma able to rhe aig treo hotds the wire, , Ems ow ch change 


— K * a " 
6 ” FRA * r Nennt a+ bel A * N % 
4, % 5 2xixd * ä * « k n * «a N En 1 n r 4 1. 4 "ey * dy 1 ET 
N 5 1 IO g oy 3 * * 1 - 5 5 ae * 4 8 0 <0" $4 * *. 5 1 [4 1 
7 1 \ by 9 TA n enn Why n STIL > 2 . (1 0 1 CESTE Py of > 4 * * '» 


* 


_ "ef EIHerRfIr r. 
Secondiy, Whether or no; 'teteris paribus, any difference in the dd. 
trical commotion would be perceived, when that power paſſes through 
tze arms of two obſervers," whoſe bodies made part of the eirevit, ſtand. 

ing in the room near the electrifying machine; one of which takes th 
extremity of the wire that goes to the obſerver at A in one hand; m] 
touches the gun- barrel with the ſhort iron rod held in his other Hand! 
The other obſerver takes the extremity of the wire which goet to N or ( 
in one hand, and touches the coating of the charged phial with his other 
In ſeveral trials, where each of theſe obſervers frequently changed | 
tions, no difference in point of ſtrength was obſerved in the electfe 

commotion. 1.4 in 8 0 boron * 45523434 %s 5 e 
Thirdly, Whether or no theſe two obſervers laſt - mentioned received 
the ſhock' at the ſame time? They were ſeen to be both convulſed in 
the ſame inſtant. e e, eee e e 
© Fuly 28. 1747, there met again at the ſame place, to proceed further 
in theſe enquiries, the Pręident, the R. Hon. the Lord Ch. Cavendiſ 
the Rev. Mr Birch, Sir Francis Daſbrvood, Baronet, Peter Daval Eſq; 
Mr Ellicott, Mr George Grabam, Richard Graham,” Eſq; Mr Robin 
Mr Short, Dr Wilbraham, and myſelf, who were of the Royal Society, 
and Dr Bes. „eee e 1 0 bi 
The electrical commotion was firſt tried from A to before men- 
tioned, the iron wire in it's whole length being ſupported, without any 
where touching the ground, by dry ſticks placed at proper intervals uf 
about 3 feet in height. The obſervers both at A and 3 ſtood upon ori- 
ginally-electries, and, upon the ſignal, dipped their iron rods into the 
water. Upon diſcharging the phial, which was ſeveral times done, they 
were both very much ſhocked, much more ſo than when the conducting 
wires lay upon the ground, and the obſervers ſtood: thereon, as in the 
former experiments. The ſame experiment was tried with the obſerver 
at A, inſtead of the iron rod, dipping a narrow ſlab of Portland ſtone 
into the water about 3 ; feet in length; when the ſhock was felt, but 
not ſo ſevere as through the iron rod. This demonſtratedy a8 was before 
ſuggeſted, why the electrical commotion was not felt ſtronger by the ob- 
fervers upon the weſtern ſhore of the VMeſtminſter- bridge q vix. "that 
Portland ſtone ſtanding in water will conduct Electricity very con- 
r r 
The gentlemen then tried what would be the effect, if the'oblerver at 

B ſtood upon a cake of wax, holding the wire as before, and touched the 
ground of the meadow with his iron rod at leaſt 130 feet from the wa· | 
ter; and if the obſerver uſually placed near the river at i, hadhis wire 
carried 150 feet over the river, as the former, ſtood. upon an originally- 
electric, and touched the ground with his iron rod. Upon the explofion 
of the charged phial, which was ſeveral times done, both the obleryers 
were ſmartly ſtruck : this demonſtrated, that in theſe inſtances the moilt 


ground of the meadows made part of the circuit. The obſervers Were 


diſtant from each other about 500 feet. 25 
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5 _ - Of ELECTRICITY. ET I 
The obſervers then, Rationed as in the laſt experiment; ſtood upon the 
| wax cakes as before; without touching the ground with the iron rods, or 4 
any part of their bodies, and the charged phial was exploded 4 times. 1 
2 were not at all felt by the obſerver next to B, and without the þ 


reſt attention, would not have been perceived by him next to 4; and ä 
Sin ſome-of the trials, the feeling of the Electricity was like that f 
of a ſmall pulſe between the finger and thumb of that hand which held 
the wire. The loaded phial was again diſcharged 4 times more, without | 
any other alteration in the diſpoſition of the apparatus, than that the ob- 
ſerver next to, B ſtood upon the ground; when the electrical commotion 
was perceived by that obſerver, though not ſo _ as when the other 
obſerver at the ſame time ſtood upon the ground. The obſerver next to 
A felt the tingling between his finger and thumb, as before. s 
The gentlemen were deſirous of trying the electrical commotion at a 
ſtill greater. diſtance than any of- the former, through the water and I 
where, at the ſame time by altering the diſpoſition of the apparatus, it 8 3 
might be tried, whether or no that power would be perceptible through I 
the dry ground only at a conſiderable diſtance. ' Highbury-barn beyond 
Nington was thought a convenient place for this purpoſe, as it was ſitu- 
ated upon a hill nearly in a line, and almoſt equidiſtant from 2 ſtations 
upon the-New River, ſomewhat more than à mile aſunder by land, 
though following the courſe of that river, their diſtance from each other 
was 2 miles. The hill between theſe ſtations was of à gravelly ſoit ; 
which, from the late continuance of hot weather without rain, was dry, 
full of eracks, and conſequently was as proper to determine whether or 
no the Electricity would be eonducted by dry ground to any great diſ- 
tance; as could be deſired. Fhis hitherto: had not been attempted; the 
meadows in the inſtances before quoted conducting the Electricity, was 
ſuppoſed to be owing to+ the moiſture of the ground. The ſtreets of 
London, when very dry, had been found to conduct it ſtrongly about 
40 yards, and the dry road at Newington about the ſame diſtance. Ac- 
cordingly, on Wedneſday, Aug. 5, 1747, there met at Highbury-barn 
the R. Hon. the Lord Ch. Cavendiſh; the Rev. Mr Birch, Mr George 
Graham, Rich. Graham, Eſq; N. Mann, Eſq; Mr Short, Daniel Wray, 
Eſq; and myſelf, who were of the Royal Society, and Dr Bevisi | (© 54 
Ihe electrifying machine being placed up one pair of the ſtairs in the 
houſe at Higbbury-barn, a wire from the coated phial-was:cohducted upon 
dry ſticks as before, to that ſtation by the ſide of the-New River; which 
was to the northward of the houſe; Fhe length of this wire wWas 3 fur- 
longs and 6 chains, or 2376 feet. Another wire faſtened to the iron bar, 
with which, in making the exploſion, the gun - barrel was touched, was 
conducted in like manner to the ſtation upon the New Riverito the ſouth- 
ward of the-houſe. The length of this wire was 4 88 5 chains and 
2 poles, or 300g fret. The length of both wires, excfafve of their 
turnings round the ſticks, was 1 mile, 1 chain, and a polei, or 3379 feet. 
D . AW 363 endo bat: 
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FELD vo 2 KTLOCITY.0 | 
For the mere; conveniently deſcribipg the experiments made here; we 
Will call the ſtawen to the.northward; H, and che other. av — | 
At this diſtance che gentle wen propoſed to try Heſt, whether, or 
the electrical commotion was perceptible, if hoth the. obſervers t 5 
and E, ſupported. by origimallyr electrics, touched the conducting vm 
with ohe hand, and the water, of the,1Vew River with an iron rod ed 
che other? Seggndly, whether of n eee eee 
the obſer ver at E, being in all reſpects as before, chꝶ Ohſer ver nt O, ſtand. 
ing upon Max, took his rod out of the water? Thirdly. whether or 80 

that commotion was perceptible te hoch obſeryerst if the obſerver n 
was placed upon wax, and touehed the ground with his iron rod in a dy 
gravelly field at leaſt 300 yards from the water? , 2 27 70 
As from the ſituation of the ground, frees, Sc. neither of theiſtativhs 
could he ſeen by. each others Sr by the: obſerver. at the electriſing ha 
chine, it was agreed to diſcharge a gun as a ſignal to get ready, and to dh 
the ſame; as near as miglit he. half a minute hefore each exploſin. 
In theſe experiments, as well as the former, the coated phial Was each 
time charged as high as it could be . ſo chat if the dſferenee of the ſhock 
to the obferyers. was conſiderable, i was owing to other cauſes more than 
to the phial's being. differently electrified. N {14 \ + 2 571 117 & ode 1 % 
Jo try che firſt propoſitien, 8 exploſions. were made with theobſerver 
at D and Ei touching the water, and ſtanding upon Wax, wich their iron 
rods in the water. The firſt a ofſtheſe were felt hut weakly by the obſeryer 
at D; but ini the other 6 he was ſtrongly ſhocked» The obſervem at E felt 
nothing of the firſt 6 exploſionsz When, upon examination, the wire was 


found broken by ſome accident; but this obſerver, Was ſrongly-ſhdeked 
by the 2 laſt: 1 The obſerver! at D being Mocked in 4 of theſe exploſtons 
while in theſe 4 the obſerver at A felt nothing Was wing to the eiteuits 
being formed by the ground between the obſerver; at D and tie broken 
wire. Upon account of the wire's being broken, the gentlemen tried 
2 explaſiens, when the obſervers at both ſtations felt the electrica 


- 


— 


Nh e en S126 CATE > :, P Os. IR 
Io try the ſecond; propoſition, 4 exploſions were made with the ob- 
ſerver at D, ſtanding upon an originally- electric, and taking bis iron rod 
out of the water; the obſerver at E as before. In each of theſe the ob 
Ferver at D falt a ſmall pulſation between his finger and thumb of that 
hand which held the wire. The obſerver at E felt each of theſe as ſtrong 
as before. This being different from the obſervations made in the enperi- 
ments of the laſt trials at our former ſtations. and Bñ, and many; others; 

where I in the fame circumſtances with E here felt the electrica co 

tion only in a flight degree, was owing, ag we were afterwards informed 
to the impertinent curioſity of the ſervants of the gentlemen, and other 
voluntary obſervers, who, by touching the wire which went ftom the 
coated phial to che obſerver at D, felt the ſhock in their arms and ankle 
and formed ſubordinate circuits to E. The preventing theſe pete 
touching the wires, was impoſſible; as great part of them could be keen 


neither 


ONBLECTRICITY. 


being more than u mile long | 

7 rde 4 "other exphbſfions were müde withope any 1 altermion in the 

—.— than than that the obſerver at O ſtood upon the ground about 
from the Water Without any communication there with. The ob- 

it E felt the ſfloeles in his arms as before; but the obſerver at D 


Nadi upon the ground was ſhocked in the elbow and wrile of N10 


arm e held che Wire, and in both his ank les. 
n the third cs) polition, 8 exploſions | were made with the ah 
rat 1 D ſtanding an driginally: electric with hisgrod in the water 
11 the river as delete bil the obſerver at E was placed in a dry gravelly 
field about 300 yards nearer the machine than his laſt ſtation, and about 
100 Fardsdiftant from the river. He chere ſtood upon the wax, holding the 


conducting wire in one hand, and touched the ground with an iron rod 


held in the other. The ſhock! was each time felt by the obſerver at D, 
bar ſenſibly wealer than in the former trials; but the'obſerver at E felt 
— 5 all equally ſerong with the former; the 4 firſt in his arms, when 


other 4 in his arm and ankles, when he ſtood upon che ground withour 


theiron 764: ' 10 29 ny FLU DY15URBneS 28 9 ON 63! 
13 fone of cheſe experiments,” the obſervers at D folt a angling as 


won as they laid hold of the conducting 


z © # © 


decker of the ſhockytheige 
"Rs dick not cho to have the Electri 


ing, and- preferably by the wire,” as the beſt conductor. 
tie 


of the electrical commotions, they” bound the conducting wire round 
one of their chumbs, and” touched che zrön roch wien che ben in er of 
the farrie hand; when the electricat commotion was feh 
of the finge f ande thumb of that hand; as completed: tlie eireuit. 

op rm experiments 'of this'd , the'pentlemen were fatisfied, char this 
the Electricity as ty. as water; 


av ground condu 
wich thou though Wihes wle at firſt castet they nowfound not to be 


e chat power to great diſtances 3 us well us that, from 


ere of diſtance only, the foree'of the electrical comimotion "Was 


very little if at all impaired. They were convinced o the Huth of the 
firſt of theſe; facts, not only from Betk Gbſfervers Reeling tlie klectsical 


comtnotion in the 8 laſt experiments; when the obferveria© Away artuch. 


a cttance from the water, but alſ6 from the bbfef erat B feeling the 
_ pu ſtrong in 1 the fert ae when the eönduceimg hre 
ing bröke at abbüt 100 yards Uſtance” from ehe how?! 

{erver Fl nocht 12 1983 2 97 2} 310 8 BA Wioggrk 5 8 
I this faſt 9 5 elle carding was forined: from the pad by-Hlictobs 

rat B and his wite; life of Broad which fesche f ates acicn 
at'D tothe broken wire that lay upon the ground, and ſo much of this 


wire as reached to. the ſhort iron rod, which touched the gun-barrel in 
making 


Age beds ir the Renens, nor by thoſe arche houſe; and - 


he ſtood apo the wax, and touched the ground with his iron rod; the 


wire. This was conjectured to be 
7 to the Electricity, which conſtapely runs off while t e coated phi- 
lin 


ara, in ſome of theſe tri⸗ 


afs through their bodies: 
but, "as 1 was neceffary for chem to be fe ſible of -the' different degrees 


nly in 1b eh 


OT, of EDECTRICHRWT 7 
mak ing the exploſions. Y This induced the gentlemen ta. conclude; f | 
from many experiments it was manifeſt, that/whenathe 1atervening {ub | 
ſtances conduct Electricity equalty well, the cirguit|Wwas-performed.incthe 
thorteſt manner poſlible), that when che obſervers holding their nN | 
in the tiver at N and E ere hoth qheREed, the. Electricity was;not.cor. 
veyed by the water of the river. being ty miles length, but hy lad 
where the diſtance as only one mile in which, ſpacę that power my 
neceſſarily paſs over the Næm River twice, through ſeveral gravel pin, 
and a large ſtubble-field. So that, admitting the Fleetricity. did not 
follow the track of the river, the circuit from N to E Was at leaſt: 
miles; vig. ſomewhat more than one mile of Wire, which conducted 
the Electrieity from the houſe to the ſtations, and another mile of 
ground, the ſhorteſt diſtance between thoſe ſtations. The ſame inference 
was now drawn with. regard to the experiments at A, B, and C, in the 
Net River before recited; vig. that as in all: of them the diſtance he. 
tween the obſervers. Was much greater by water than by land, the Elec. 
tricity paſſed by land from one obſerver to the other, and not. by 
water. 1 01 3 att ot hos Naw Sy add the 


From the ſhocks which the gentlemen received in their bodies, when 
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the electrical power was conducted upon dry ſticks, they were of pi. 
nion. that from difference of | diſtance ſimply. conſidered, as far-as they 
had yet experienced. the force thereof was very little if at all impaired, 
When they ſtood upon originally electrics, and touched the water or 
ground with an iron rod, the electrical commotion was always felt in 
their arms and wriſts: when they ſtood upon the ground, and touched 
either the water or ground with their iron rods, they felt the ſhock in 
their elbows, wriſts, and ankles; when. they ſtood upon the ground 
without the rod, the ſhock was always in the elbow and wriſt of chat 
hand, which held the conducting wire, and in both ankles. The obſer- 
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; vers here being ſenſible of the electrical commotion in different parts of 
#5 their bodies, was owing in the firſt inſtance, to the whole of it's: paſſin 
1 (becauſe the obſerver ſtood upon wax) through their arms, and throug! 


the iron rod: in the ſecond, when they ſtood upon the ground, the Elec- 
tricity paſſed both through their legs, and through the iron; in, the 
third, hen they ſtood upon the ground without either wax or rod, the 
Electricity directed it's way through one arm, and through both legs to 
complete the circuit. t Ur 3 HAS 
The gentlemen were deſirous of cloſing. the preſent inquiry, by: 
amining not only whether or no the electrical commotions were percep- 
tible at double the diſtance of the laſt experiments in grun tly 
dry, and where no water was near; but alſo, if poſſible,,,to. dillingy 
the reſpective velocities of Electricity and ſound. To execute chis be. 
uired the whole ſagacity and addreſs of the gentlemen concerned; 10 
ade with very great difficulties in the laſt day's operatioq Mere 
the wire was conducted but little more than a mile; all which: ce 
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+ be greatly augmented by doubling that diſtance ; becauſe it was ne- 
ae ren bes ures wherein che electrifying machine was placed, 
hould be viſible at leaſt at one of the ſtations ;' and that the ſpace be- EP 
rween that houſe and the ſtations, through which the wire was conducted, 
ſhould be very little interſected by hedges, roads, or foot- paths; nei- 
ther ſnould the wire in this ſpace be ſubject to be diſturbed by the horſes 
or cattle, which were grazing; nor ought it to touch in it's pafſage the 
trees or any other vegetables, which at this ſeaſon of the year were eve- 

ry- where luxuriant. To find a place within a convenient diſtance of Lon- 
don with theſe requiſites was not very eaſy; but at laſt, Shooters- Hill was 
pitched upon, as the moſt convenient. DOOR OO OED. 

As only one ſhower of rain had fallen during the preceding 3 weeks, 
the ground could not but be very dry ; and as no water was near, if the 
electrical commotion was felt by the obſervers at the ſtations, it might 
be ſafely concluded, that water had no ſhare in conducting it. 

Aug. 14. 1747.” there met at Shooters- Hill for this purpoſe, the Rev. 
Mr Bircb, the Rev. Mr Profeſſor Bradley, Peter Daval, Eſq; Mr 6. 
= Gram, R. Graham, Eſq; Mr Nourſe, George Lewis Scott, Eſq; Mr 
Hort, Charles Stanhope, Eſq; and myſelf, who were of the Royal Society, 
and Dr Bevis. by OST 3 TER OCT 217 . 
It was here determined (as the gentlemen were fatisfied from many of 
the former trials, that if, when the coated phial was diſcharged, the ob- 
ſervers at the ſtations ſtood upon originally-electrics, and touched nei- 
ther water nor ground with iron rods, or any part of their bodies, the 
electrical commotion would be ſcarcely 5 to make twelve ex- 
ploſions of the coated phial, with an obſerver placed at the 5 mile ſtone, 
and another at the 9 mile ſtone, both ſtanding upon wax, and touchin 
the ground with an iron rod. This number of exploſions was thought 
more neceſſary, as the obſervers at theſe ſtations were not only to examine 
whether or no the Electricity would be propagated to ſo great a diſtance ; 
but if it were, the obſerver at the 7 mile-ftone was by a ſecond watch to 
take notice of the time lapſed between feeling the electrical commotion, 
and hearing the report of a gun fired near the machine, as cloſe as might 
be to the inſtant of making the exploſion : and therefore, to examine 
ws _— with the requiſite exactneſs, this number of exploſions ſhould 
made. 6 „ 4 en TH 

To execute this, the electrifying machine was placed up one pair of d 
ſtairs in a houſe upon the weſt ſide of Shooters-Hill; and a wire from the 
ſhort iron rod, with which the gun- barrel was touched in making the 
exploſions was conducted upon dry ſticks as before into a field near the 
ſeven mile-ſtone. The length of this wire, excluſive of it's turnings 
round the ſticks, was a mile, a quarter, and 8 poles, or 6732 feet. In 


great. part of this ſpace it was found very difficult to ſupport the wi 
x e wire 
on account of our ſc * pf - 
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2ur ſcarcely being able to fix the ſticks in the ſtrong gravel 
3 2 any cover of ſoil; nor could the wire in e | 


be 
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Another wire was Hkewiſe conducted upon ſticks from the cum 


where the obſervers were ſtationed in a corn- field, Was nearer the machin 
than the 7 mile: ſtone, ſo much were the other obſervers placed beyon 
the ꝙ mile-ſtone, that their diſtance. from each other might be 2 milk 
The 40 feet of wire in theſe 2 meaſures. exceeding 2 miles, was why 
connected the ſhort iron rod before- mentioned, and the coated phil, 
with their reſpective conducting wires. 

he obſervers being placed at their reſpective ſtations, the obſerver x 
the machine proceeded in making the exploſions. of the coated phial; he 
having before placed an aſſiſtant exactly in his view before the windoy 
of the houſe, who, upon the word of command, was to diſcharge 
muſket. As ſoon as ever the flaſh was ſeen to come from the mouth 
of the gun, the obſerver diſcharged the electrified phial. When 8 
exploſions had been made, a ſervant was ſent from the gentlemen 
at the 7 mile-ſtone giving an account of the wire's being broken, and 
the ſticks thrown down by a man riding through them; that the obſer- 
vers there had felt nothing; and deſired, as by this time the wire was 
replaced, that we ſhould begin again. This was complied with, and 12 
other exploſions made without further moleſtation. + 104 4424 

Not only the firſt 8, but eleven of the laſt 12 very ſtrongly ſhocked 

the obſervers at the 9 mile-ſtone : at the twelfth exploſion: the obſeryer 


on purpoſe ſtood upon the wax without touching the ground wich his 


iron rod, or any part of his body; and only felt a ſlight tingling in his 
finger and thumb that held the wire. In another of theſe experiments, 
as the gentlemen here were ſatisfied in their own perſons of the ſtrength 
of the electrical commotion, they indulged 2 country-fellows, who were 
by-ſtanders, with feeling one: theſe 2 with 4 of the gentlemen formed 
a chain, the firſt of them tak ing hold of the extremity of the wire with 
one of his hands. They all ſtood upon the ground, and made no uſe 
of the iron rod. Upon the exploſion they were all ſo ſtrongly ſhocked 
in their arms and ankles, that the countrymen could by no means be pre- 
vailed upon to try the experiment again. Why, in the firſt eight explo- 


| ſions, the obſervers here were ſenſible of the electrical commotion, when 


the obſervers at the other ſtation felt nothing, was explained in the former 
experiments. The obſervers at this ſtation, from their ſituation under 
the hill, and from what wind there was being againſt it, never heard the 
report of the gun. f... OO 

Though the obſervers near the 7 mile-ſtone from the breaking of ther 


wire, were not ſenſible of the 8 firſt exploſions. of the charged phial, 


they felt the other 12. This demonſtrated to the ſatisfaction uf the gen- 


tlemen concerned, that the circuit here formed by the Rlectricity = - 
20 | miles; 


2 


* 


FE LEO RF WGS. TED 

1 472; 2 miles of wire, and 2 miles of ground, the ſpace between 
„ that wire. A diſtance witliout trial 100 great to be 
credited! How much further the electrical commotion will be percepti- 
dle, future obſervations can only determine. 
| The electrical commotion by the obſervers near the 7 mile-ſtone was 
but ſlightly felt; not could it be otherwiſe expected, the wire in many 
parts of it's length touching, as was before · mentioned: the moiſt vegeta- 
bles; which, in as many places as they were touched, formed ſubordi- 
nate circuits. We find, in all other inſtances, that the whole quantity 
of Electricity, accumulated in the coated Phial, is felt equally throught 
the whole circuit, when every part thereof is in a great degree non- 
electric; ſo here the whole quantity, or nearly ſo , determined that 
way, was felt by the obſervers at the 9 mile-ſtone whillt thoſe at the 
other ſtation felt ſo much of their quantity only, as did not go through 


the vegetables; that is, that proportion only in which iron is a greater 


non electric than the vegetables. F I Sg En. 
Tho? the electrical commotions, felt by the obſervers near the 
mile-ſtone, were not ſtrong ; they were equally" concluſive in ſhewin 
the difference between the reſpective velocities of Electricity and ſound. 
The ſpace through which found is propagated in a given time, has 
been very differently eftimated by the authors, who have written con- 
cerning this ſubject. Roberval gives it at the rate of 360 feet in a ſe- 
cond; Gaſſendus, at 1473; Merſenne at 1474; Du Hamel, in the Hiſt. 
of the Acad. Sc. Par. at 1172; the Acad. del Cimento, at 1185 4 Boyle at 
1200; Roberts at 1300 ; Walker at 1338; Sir I. Newton at 968; Dr 
Derbam, in whoſe meaſure Mr Flamſtead and Dr Halley acquiefced, at 
1142. But by the accounts ſince publiſhed by M. Caffini de Thary in 
the Memoirs of the R. Acad. of Sciences at Paris for the year 1738. 
where cannon were fired at various as well as great diftances, under great 
variety of weather, wind, and other circumſtances, and where the mea- 
ſures of the different places had been ſettled with the utmoſt exactneſs, 
ſound was propagated at a medium at the rate only of 1038 French feet 
in a ſecond. The French foot exceeds the Engliſh by ſeven lines and a 
half, or is as 107 to 114: and conſequently 1038 French feet are equal 
to 1106 Engliſh feet. The difference therefore of the meaſures of Dr 
Derham- and M. Caffmi is 34 French 36 Engliſh feet in a ſecond +. Ac- 
cording to this laſt meaſure, the velocity of ſound, when the wind is 
ſtill, is ſettled at the rate of a mile, or 5280 Exgliſb feet in 4 = 
The author of this paper, from a great variety of experiments, | 
in this and the like diſpoſitions of the apparatus, 


| the the electrical power, accumulated in the 
matter contained in the coated phial, is directed upon the exploſion thereof towards both 
obſervers at the ſame inſtant. We 


＋ M. Caſſini du Thury afterwards meaſured the velocity of ſound at Aiguemortes in Lan- 
guedoc, and found the obſervations there from th | 


way oſe made about Paris vary only half a 
toiſe in a ſecond. See Mem. de I Acad. Royale . 


des Sciences, pour Janntt 1739; 2 126. 
Dr Derham found, that when ſound was carried againſt the wind, not only it's àiſ- 


there is an experiment, 
en blew very ſtrong, was retarded 


is of opinion; that 


where ſound being carried againſt the wind, which 
near i of the uſual time in it's progreſs. 


tance but it's velocity was leſſened ; and in M. ße Memoir, 
A422 3 To 
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©. of ELECTRICITY: 


To return to our purpoſe ;;. the length of the conducting wire from the 


machine to the obſervers near the 7 mile-ſtone; was (as has been before. 
mentioned) a mile, a quarter, and 8 poles, or 6732 feet: the length of 


that to the 9 mile-ſtone, 3868 feet. The firſt of theſe meaſures only 
was made ule of in the preſent operations concerning the velocity of Elec. 
tricity. In 12 diſcharges of the coated phial, which were felt by Mit 
G. Graham, Mr Short, and Ch. Stanhope, Eſq; the obſervers near the) 
mile-ſtone, and who, by a ſecond watch of Mr Graham's, meaſured the 
time between feeling the electrical commotion, and hearing the report of 


the gun, with the utmoſt attention and exactneſs; the time, I ſay, he. 
tween feeling the electrical commotion, and hearing the report of the 


gun, was, at a medium, 5” , or 57 . And as the gun was diſtant 
from theſe obſervers 6732 feet, it follows, from the experiments which 
have been made on the velocity of ſound, that the real inſtant of the 
diſcharge of the gun preceded that of the obſervers hearing it' 
report, at this time when the ſtrength of the wind was not fo great 
as to enter into the computation, 6” ==; or preceded the inſtant when 
the electrical commotion was felt only o“ =. But this inſtant was, from 
the nature of the experiment, neceſſarily prior to that of the electrical 


exploſion, which was not made *till the fire of the gun was actually ſeen; 


and therefore the time between the making of that exploſion, and it's 
being actually felt by the obſerver, which muſt have been leſs than 
O ==, was really ſo ſmall, as not to fall under any certain obſervation, 
when it is to be diſtinguiſhed from that, which muſt of neceſſity be loſt, 
between the firing of the gun, and the electrical exploſion itſelf. _. 

In all the experiments, where the circuit was formed to any conſidera- 
ble length, though the coated phial was very well charged, the ſnap at the 
gun-barre], upon the exploſion, was not near ſo loud as when the circuit 


is formed in a room; ſo that a by-ſtander, though verſed in theſe opera · 


tions, from ſeeing the flaſh, and hearing the report, would imagine the 
ſtroke at the ends of the conducting wire to be very light ; the contrary 
whereof, when the wire has been properly conducted, has always hap- 
pened. CI 
From a review of theſe experiments, the following obſervations may be 
deduced. 5 | 9. 32 
I. That, in all the preceding operations, when the wires have been pro. 

perly conducted, the electrical commotions from the charged phial 

have been very conſiderable only, when the obſervers at the extremities 
of the wire have touched ſome ſubſtance readily conducting Blectricity 
. with ſome part of their bodies. 24 


II. That the electrical commotion is always felt moſt ſenſibly in thofe 


. 


parts of the bodies of the obſervers, which are between the conducting 


1 


* 


wires, and the neareſt and the moſt non- electric ſubſtance; or in- 


ther words, ſo much of their bodies, as comes within the electr 
circuit. | 1 


III. That 
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III. That, upon theſe conſiderations, we infer, that the electrical power 


which happen to be ſituated between them, and contribute to form 
en amo bgthg oheiad 35 ; Tg ICE +101 
IV. That the electrical commotion has been 
obſervers at conſiderable diſtances from eac 


v. That when the obſervers have been ſhocked at the end of 2 miles ob 


| P81. to 2 or more 
other, even as far as 2 


* - 


wire, and the ſpace of 2 miles of the non-electric matter between the 
obſervers, whether it be water, earth, or both. 4: ape (X84: 
VI. That the electrical commotion is equally ſtrong, whether it is con- 
ducted by water or dry ground. 12 | foot] | 
VII. That if the wires between the electrifying machine and the obſervers 
are conducted upon dry ſticks, or other ſubſtances: non- electric in a 
flight degree only, the effects of the electrical power are much greater 
than when the wires in their progreſs touch the ground, moiſt vegeta- 
dles, or other ſubſtances in a great degree non- electric. 79755 
VIII. That by comparing the reſpective velocities of Electricity and 
ſound, that of Electricity, in any of the diſtances yet experienced, is 
nearly inſtantaneous. | | 


I ſhall conclude this paper with obſerving, that it was thought conve- 
nient to lay a detail of all the operations relating to theſe experiments be- 
fore the Society; in conſequence of which the gentlemen may make them- 
ſelves judges, how far the deductions here recited are warrantable from 
the experiments. \ yeh ates ht 

* The gentlemen concerned were deſirous, if poſſible, of aſcertaining 
the abſolute velocity of Electricity at a certain diſtance; becauſe, al- 
though laſt year, in meaſuring the reſpective velocities of Electricity and 
ſound, the time of its progreſs was found to be very little, yet we were 
deſirous of knowing, ſmall as that time was, whether it was meaſurable; 
and I had thought of a method for this purpoſe. „ 

Accordingly, Auguſt 5. 1748. there met at Shooters- Hill for this pur- 
poſe, the Pref of the R. Soc. the Rev. Mr Birch, the Rev. Mr Profeſſor 
Bradley, James Burrow, Eſq; Mr Ellicot, Mr G. Graham, Rich. Graham, 
Eſq; the Rev. Mr Lawrie, Charles Stanhope, Eſq; and myſelf, who were of 
the Royal Society, Dr Bevis, and Mr Griſchow, a member of the R. Acad. 
of Sciences at Berlin. | 5 | 

It was agreed to make the electrical circuit of 2 miles, in the middle 
of which an obſerver was to take in each hand one of the extremities of a. 

wire, which was a mile in length. Theſe wires were to be ſo diſpoſed, 


* Theſe experiments to meaſure the abſolute velocity of Electricity were - whilt 
| were made whilſt 
this paper was at the preſs ; but as they had ſo near a relation to the er de 
preceding year, it was thought proper to inſert them here. 


5 * 


is conducted between theſe obſervers by any non- electric ſubſtances, 


wire, we infer, that the electrical circuit is 4 miles; viz; 2 miles of 
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one 

that this obſerver: 
trifying machine, the other obſervers might be able in the ſame view 
| ſee the explaſion of the charged phial, and the obſerver holding the 


phial, and the convulſive motions of the arms of the obſerver in conſc. 
quence thereof; inaſmuch as this time would ſhew the velocity of Eleqtr. 
city, through a ſpace equal to the length of the wire, between the cott. 

The eleftrifying machine was placed in che ſame houſe as it was hs 
year. We then found ourſelves greatly embarraſſed by the wire's being 


A 


conducted by the fide of the road, which we were compelled to, on 10. 


count of the fpace neceſſary for the meaſuring of ſound: but ſo great a 
diſtance from the machine was notnow wanted, though the circuit through 
the wire was intended to be at leaſt 2 miles. We had diſcovered by our 
former experiments, that the only caution now neceſſary was, that the 
wires conducted upon dry ſticks ſnould not touch the ground, each other, 
or any non: electric in a conſiderable degree in any part of their length: if 
they did not touch each other, the returns of the wire, be they ever ſo 
frequent, imported little, as the wire had been found to conduct Eledri- 
city ſo much better than the ſticks. It was therefore thought proper to 
place theſe ſticks in a field 50 yards diſtant from the machine. The length 
of this field being 11 chains, or 726 feet, 8 returns of the wire from the 
top to the bottom of the field made ſomewhat more than a mile, and 16 
returns more than 2 miles, the quantity of wire intended for the Electricity 
to paſs through to make the experiment. r 

We had found laſt year, that, upon diſcharging the electrified phial, 
if two obſervers made their bodies part of the circuit, one of which 
graſped the leaden wage, of the phial in one hand, and held in his other 
one extremity of the co 
other extremity of the conducting wire in one hand, and took in his o- 
ther the ſhort iron rod. with which the exploſion was made; upon this 
exploſion, I ſay, they were bath ſhocked in the ſame inſtant, which was 
that of the exploſion of the phial. If therefore an obſerver, making his 
body part of the circuit, was ſhocked in the inſtant of the exploſion of 
the charged phial in the middle of the wire, no doubt would remain of 


the velocity of Electricity being inſtantaneous. through the length of that 


whole wire. But if, on the contrary, the time between making the ex- 
ploſion, and ſeeing the convulſions in the arms of the obſetyer holding 
the conducting wires, was great enough to be meaſured, we then ſhould 
be able to aſcertain it's velocity to the diſtance equal to half the quantity 
of wire employed only, let the manner of the Electricity's diſcharging 
itſelf be what it would. \ 8 5 5 

It has been a queſtion with ſome, who have conſidered this ſub- 
jet, whether the Electricity, in compleating the circuit from the matter 
contained in the glaſs, paſſed; either by the wire in the mouth to the 


coating of the glaſs, the contrary way by the coating to the wire 5 the 
| 7 m 


being placed upon the floor of the room near hel 10 | 


to | 
Witt, 3 
and might take notice of the time lapſed between the diſcharging dr 


ucting wire; and if the other obſerver held the 


n 


OFELECTRICITTY. 
mouth, or otherwiſe diredted-itfelf both / ays at once ? That the Electricity 


complete, unleſs in the a thereof ſome matter very non electric com- 


municated between the wire in the mouth, and the coating of the glaſs. 


Unleſs therefore the obſerver was placed in the centre of the conducting 
VUires, it might be objected, that the experiment was not made with the 
erxactneſs neceſſary; (becauſe: any perſon,” who was of opinion that the E- 
ſectricity directed itſelf from the mouth of the glaſs to the coating, might 
object, if the wire from the ſhort iron rod to the obſerver Was only half 
the Electricity in the time found, paſſed only through the ſhort wire, and 
vice verſa. But if, as it was here thought proper, the obſerver was 


placed in the centre of the conducting wire, let the direction of the Elec- 


tricity be what it would, no difference could happen in the reſult of the 
experiments, if made with the neceſſary cautions becauſe, if tlie effects 
in the middle and both ends of the wires were inſtantaneous, the conclu- 
| ſion therefrom would be very obviounss. 

To make the experiment, the ſame phial filled with filings of iron, and 
coated with ſheet-lead, which-was uſed laſt year, was placed in the win- 
dow of the room near the machine, and was connected to the prime con- 
ductor by a piece of wire. To the coating of this phial a wire was 
faſtened, - which, being conducted upon dry ſticks to the before - men- 
tioned field, was carried in like manner to the bottom, and being con- 
ducted thus from the bottom. of the field to the top, and from the top 
to the bottom 7 other times, returned again into the room, and was held 
in one hand of an obſerver near the machine. From the other hand of 
this obſerver, another wire of the ſame length with the former was con- 
ducted in the ſame manner, and returned into the room, and was faſtened 
to the iron rod with which the exploſion was made. The whole length 
of theſe wires, allowing 10 yards for their turns round the ſticks, amount- 
ed to 2 + miles and 6 chains, or 12276 feet. 
As the night preceding theſe experiments had been very rainy, care 
was taken, by ſilk lines properly diſpoſed, that the wires in their paſſuge 


4 


from the window of the houſe might not touch the wood thereof; leſt, 
ight be ſhort- +. 


from the moiſture of this wood, the electrical circuit 
| ened, | | b SOILED OT ORE "+ 3 


When all parts of the apparatus were properly diſpoſed; ſeveral explo⸗ 


* — 


* 7 
A 


lions of the charged phial were made; and it was invariably ſeen, that 
the obſerver holding in each hand one of the extremities of theſe wires), 


Fe convulſed in both his arms in the inſtant of making the explo- 
ions. | rig 


Inſtead of one, 4 men were then placed, holding eack other by the 


hand near the machine, the firſt of which held in his right hand one ex- 
tremity of the, wire, and the laſt man the other in bis left. They were 
all ſeen convulſed in the inſtant of the exploſion. Every one who felt 
it, complained of the ſeverity of the ſhock. £15 1. BA.” 


muſt paſs off one of theſe 3 ways was certain, asthe exploſion would not be 


the length of that between the obſerver and the coating of the glaſs, that 


5 


gn? 4. 
| * 


. n $2 K * 2 4 . * ** "IL 7 > oe 3 A 1 2 FP a5 
4,» * 2 3 A 8.5 83 Y 2 8 . dad 64 7 os 2 . we 3 2 wi 2 2 * 
8 r ²˙ m ̃7˙ . ˙ ü ⅛—ůu ! ̃² ˙⅛ HEL es N * n 


A 8 , ſe N 
n 
r 


I * — 2 _ ry 29 — k . 
— — D 8 — — a 
4 ; — —z * __ * o _ pr — a — 

by — — — . - — ES — — — 

- — — 2 — 4 — — 22 ne — "= \ 
4 * r — — rs — — 7 = == a. 
rr bus oo - - —2 — 2 — EL — —— z 
— 2 phe $ % —_—_ . D 7 * — 2 —.— — 
— — — . 4 * I - - EZ — 2 2 _ * 
2 : > 2 4 
. De * — — b > 
, * — E. by * — 9 3 
"I . - * ' — 


— 
— 


| 
— — — — r= 

— — 
"x oe ex * — 


p 2 \ — 2 3 
bo Ss — > Is — — 2 * 
— 
ml — 8 
n — 2 — 4 
—_ - EY * — 
S — — 
2 h C — Ty - 
1 — ä — . - ö 
. - 


R — 
= =. - 2 


Y I — Wn 2 - — = — — 
33 5 * * — 
1 — —— - 1 — — * 
— — 
* E * 


=. 
"= * 


— . 
— — 
2 
— — — 
nt — — ͤ 


— — — — 
—— — — —— 
2 — — —— — 
, Abe A, 4. 
« = N 
2 
F * 


the nature near as might be, the reſpective velocities of Electricity and found? 


7 ay; 3 db enomena thereof different from thoſe mentioned in the former, 1 thought 


* 4 
* 4 3 1 
p — 9 ar 4 a 4 
9 "TS 4 r þ "ot A mn o big 16 * 
* ö WF * * 1 * * 4 s "IS. 4 
* . bY Y 
\ "Fw * , a : 1 "x 
% 4 , W * + 
» * 


It was then deſired by one of the gentlemen concerned, that * 
ſion ſhould be made with the obſerver holding only one of the wires? u 
Vas done accordingly; but the obſerver: felt nothing, the'phial diſcharging 
ieſelf in a different manner to what it did before, -on-account of ther : 
cuit's, not being complete. 7 EET 
It was then tried, whether an obſerver would be ſhocked pen dhe 
diſcharge of the phial, if the 2 wires at their extremities ſlightly touched 
each other, whilſt an obſerver at the ſame time held one of theſe about» 
foot from their ends in each of his hands? Upon trial he felt nothing, 
though the phial exploded very quick, becauſe the iron wire conducted 
the EleQrcicy better than the body of the obſerveer nk ! 
It was then tried, whether or no, as the ground Was wet, if the 
ſion was made with the obſerver holding the extremity of each wire . 
ing upon the ground near the window of the houſe, any difference would | 
ariſe in the ſucceſs of the experiment? No difference Was found, the b 
ſerver being ſhocked in the inſtant of the exploſion as before; in both 
his arms, and acroſs his breaſt. men e en ein 
Upon theſe; cont.//erations we were fully ſatisfied, that through the 
whole length of this wire, being, as I mentioned before, 12256 feet, dhe 
velocity of Electricity was inſtantane uuns. 
As it was found laſt year, we obſerved again, that although the elec- 
trical commotions were very ſevere to thoſe who held the wires, "the re- 
port of the exploſion at the prime conductor was little, in-comparilen ot 
that which is heard when the circuit is ſhort.” From whence it Was en 
jectured, that the very loud report, in the experiment of Tha in eon. 
fined to a very ſhort circuit. r 
Fig. 18. A, The prime conductor. BB, the ſilk lines. C, the-coated-plital. 
D, it's hook communicating with the prime conductor, , the Wire 
reaching from the coating of the phial to the left hand of che obſerver; I 
being more than a mile in length. F, the place of the oblerver.” 
a ſuppoſed line, drawn upon the exploſion through his body and arms. 
GG, another wire, of the length of EE, which goes from the right hand 
| of the obſerver to H. H, the ſhort iron rod to make the explotion.””” 
F I. 28. The laſt paper contained ſome accounts of what had been done 
Some further by {ome gentlemen of the Society, in order to examine, not on te what 
ingutries into diſtance the electrical power was perceptible, but alſa to inveſtigate," as 


#3 


and properties Electricity indeed is the ſubject of the preſent-paper, yet, as it relates to 
Ibid. p. 93. Proper to ſeparate them. eee 
Read Jan. 21. 1747-8. | | EE 
$ II. I took notice, in my ſequel to the experiments relating't0 Electri- 
city *, of an obſervation of the ingenious Profeſſor Boſe of Wittembtry, 
viz. that if the electrifying machine is placed upon ofiginally-electnes 
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ELECTRICITY: 
the man who rubs the globe with his hands?! even under 


theſe" Hp 


« rently favourabls cirtumſtances, gives no figh of being electriſed: when 


touched by an unexcited nom electric: But if another perſon, ſtanding 


upon the floor, does but touch the globe in motion with the end of one 
| ys | | 


| his fingers, or any other non- electrio tlie: perſon rubbifgiis inſtantly 
i electriſed; and that very ſtrongly.? This experiment) almoſt a year 


ſince, Dr Bevis carried further, by placing whatever non- electrie touch- 


ed the globe as a conductor, Whether it were! Han or a gun barrel, u g * 


originally-elecbrics. If then, either the man who rubbed the globe, or 


he who only held his finger. near the equatot᷑ thereof, were touched by 
any perſon ſtanding upon the floor, a ſnapping from either of them, I 
ſay, was perceptible'u 'that! touch et SONS, HH eee ISIPOI (1 
As in my ſequel I had aſſerted, and ee 
endeavoured to evince, that, contrary toi the received opinion, the Elec- 
tricity was not derived from glaſt : the! ang? or{'other electrics per ſe, I 
was deſired to conſider how far. this :experimenrdid not prove the reverſe 
of that aſſertion ; inaſmuch as neither the D rubbed the globe, 
or he who touched it witch his finger, from their being here both ſup- 
ported by originally- electries, could recei t lanyſſupply from the floor; 
and yet both vf them ſnapped upon the touch of a perſon not ſupported 
by electrics per ſe. Many experiments chud proved that the Electricity 
was not derived from the glaſs ; and therefore it was concluded, by Dr 
| Bevis, and ſeveral others to whom this gentleman ſhewed the experi- 
ment, that the Electricity here was commuhieated to! the perſon rubbing 
from the air, hy means either of the ſuſpended gun- barrel, or of the man 


who touched the globe. ve - 19070 213 07 noviy 2 +2 GOUT 10119 911 


xperiments therein had 5 III. 


I was by no means ſatisfied with this concluſiony as being directiy con- IV. 


trary to numberleſs facts. From a careful conſideration therefore of the ex- 
periment itſelf, from comparing it's effects with thoſe of ſeverab others, 
and, in general, from ſurveying all the properties of Electricity we are 
hitherto acquainted with, I gave the fol lowing as my opinion: 

*»I That what we call Electricity 18 the effect of a very ſubtile and 


welaſtic fluid, diffuſed throughout all bodies in eontact With the terra- 


queous globe (thoſe ſubſtances hitherto termed Electr ics per ſe pro- 
bably excepted), and everywhere, in it's naturab ſtate of the ſame 
degree of denſit. 91903 „% ii en n non Vis . 
2. That this fluid manifeſts itſelf only, when bodies capable of feceiv- 
ing more thereof than their natural quantity are properly diſpoſedt for 
that purpoſe; and that then, by certain known operations; it's effects 
ſhew. themſelves by attracting and repelling light ſubſtances; by a 
ſnapping noiſe, ſparks of fire, Sc.: directed towards other bodies, 
having only their natural quantity, or, at leaſt, a quantity leſs than 
5 thoſe bodies from which theſe ſnappings, &. proceed. mat 
3. That no ſnapping is obſerved! in bringing any two bodies near each 
I other, in which the Electricity is of the ſame denſity, but only in 
 \, hoſe bodies in which the denſity of this fluid is une qual. 
| FOL. X. Part ii. „ . 24 
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e ELEQTRICITY: 


5 dus 18 er or leſs, in proportion to the ddifferem, 
7 ne of ping 6 gee bodies brought near each 2 
dy which ſnapping each of them becomes of the ſame ſtandard...» | 
6. That glaſs, and other bodies, which we call Electries per iſe, hin | 
the property of taking this fluid from one body, and-conveying it th 
another, and that in a query ſufficient to be unden tall out 
ſenſes; 1 
6. That, in the experiment in-queſtion, the reaſon why no a 
obſerved by a perſon upon the floor touching him who rubs Ae 
with his bands ſtanding upon wax, without at the ſame time fone 
other non- electric ſupported by originally - electrics, or otherwiſe being J 
in contact with the globe, is owing to whatever part of this man 
natural quantity of Electricity, taken from himſelf by the globe in 
motion, Jas reſtored to him again by the globe in it's 'revolutions; 
there not being any other non- electric near enough to communicate 
the Electricity to; and that therefore, in this ſituation, the Elefricity 
of this man ſuffers no diminution of it's 2 0015 
. That the fact is otherwiſe, when every thing elſe being as before, i- 
ther: a gun-barrel ſuſpended in ſilk lines, . a man ſupported by war, 
or ſuch like, is placed near the globe in motion; becauſe then, what- 
ever part of the Electricity of the perſon rubbing | 1s taken-from him, 
is communicated either to the other man or to the gun-barrel, theſe, 
5 from their ſituation, being the firſt non-ele&trics, to which the Elec- 


tricity taken from the perſon rubbing can be communicated. 


. 8. That, under theſe circumſtances, as much Electricity as is taken from 
. the perſon rubbing, is given to the other; by which means the Elec- 
tricity of the firſt man is more rare than enen and that of 

= the laſt more denſG. 5 
That the Electricity in either of theſe perſons 18 in a very differen 
ſtare of denſity from what it naturally was, or from that of any per- 
ſon ſtanding upon the earth; this laſt being in a middle tate between 
the two other perſons; that is, he has not his Electricity ſo rare as the 
man rubbing the globe, nor ſo denſe as that of him en oy elec- 

trics per ſe, and touching the 1 N of the globe. 

10. That therefore the ſame effect, „ is obſerved, upon bring- 
ing any non- electric near either "of tb 85 perſons, from very _ 
YL cauſes : for it is apprehended, that, by wer the non - electric 

2 him, whoſe Electricity is more rare, this ſnapping reſtores to him 

5 what he had loſt; and that, by bringing it near him, whoſe Elec- 

| tricity is more denſe, it takes off his Mas * _ means their 
original quantity is reſtored to each, 


V. This ſolution of this phenomenon, without allowing 1297 1 of of th 
i Electricity of either of theſe two perſons to be furniſhed by the ci. 
cumambient air, was ſatisfactory, not only to the gentleman who 05 
poſed it, but to . of the Royal Society, . « pg , 
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EZ FELEOTHION | 
to whom 1 ſhewed the experiment: and this the Fiore T5; as it 
by 3 obſerved; that if, under the before-mentioned cireumſtanees, the 
on rubbing the globe was touched by him who held his finger to the 
lobe, the ſnapping was much greater than if either of them touched a per- 
2 ſtanding upon the floor; as' the denſity of the Electricity between 
theſe two perſons. was ſo much more different than that of either of them 
to him on the floor: whereas did their Eleetricity proceed from the air, 
from their being both eleetriſed they ought not to ſnap at all from their 
touching each other; or, admitting they did touch each other, they 
both of them, upon a ſuppoſition that they did receive their Electricity 
alike from the air, ſhould manifeſt the accumulation thereof, and ſnap 
upon the touch of a man ſtanding upon the floor, the contrary of which 
invariably happens. i A eee Af e ee 
wy eres am the more 3 WEE the ſolution of this $ VI. 
fingular appearance, as Mr Collinſon, has received a paper concerning 
| Elerricity — an ingenious gentleman, Mr Franklin, a' friend of his 
in Penſylvania. This paper, dated June 1. 1747, J very lately pe- 
ruſed, by. favour of our moſt worthy Pre/ident. Among other curious 
remarks there is a like ſolution of this fact; for though this gentleman's 
experiment was-made with a tube inſtead of a globe, thie difference is no- 
ways material. As this experiment was made, and the ſolution thereof 
given, upon the other ſide of: the Atantic Ocean before this gentleman 
could poſſibly be acquainted with our having obſerved” the ſame: fact 
here, and as he ſeems very converſant in this part of Natural Philoſophy, 
I take the liberty of laying before you his own words: Aenne 
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© 1. A perſon ſtanding on wax, and rubbing a tube, and another perſon 
© ON wax — —＋ they will both of them, provided they do 
not ſtand ſo as to touch one another, appear to be electriſed to a perſon 
ſtanding on the floor; that is, he will perceive a ſpark on approach- 
ing each of them with his knuckle. MM e 
2. But if the perſons on wax touch one another during the exciting 
of the tube, neither of them will appear to be electriſed. | 
* 3- If they touch one another after the exciting the tube and draw- 
* ing the fire as aforeſaid, there will be a ſtronger ſpark between them, 
than was between. eſther of them and the ths, fe, we froor-” 
4. After ſuch a ſtrong ſpark neither of them diſcover any Electri- 
* Theſe appearances we attempt to account for thus : | 
We ſappoſe, as aforeſaid; that electrical fire is a common element, of 
* which every one of theſe three perſons has his equal ſhare before 
any operation is begun with the tube. A, who ſtands upon wax, 
and rubs the tube, collects the electrical fire from himſelf into the 
* glals; and his communication with the common ſtock being cut off 
* by the wax, his body is not again immediately ſupplied. B, who 
85 B b b 2 Fe 


* 


2_ -  O ELMGCTRICITY n 
© ſtands.upon wax likewiſe, paſſing his knuckle along near the tube 
N | | communication with the common ſtock: being cut off, he retaing the 
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tube or ſphere that are rubbed, do in the inſtant of the friction u- 
tract the electrical fire, and therefore take it from the thing rubbing 
The ſame parts immediately, as the friction upon them ceaſes, are 
diſpoſed to give the fire, they have received, to any body that has 
leſs... Thus. you, may. circulate it, as Mr Watſon has ſnewn “; you 
may alſo accumulate or ſubſtract it upon or from any body, as you 
connect that body with the rubber, or with the receiver, the com- 
munication with the common ſtock being cut off.! 
The ſolution of this gentleman, in relation to this phenomenon, ſo 
exactly correſponds with that which I offered very early laſt-ſpring, that 
I could not help communicating it. 
$ VIL Isa Sect. 51. and 62. of my ſequel, from not having conſidered: this 
experiment in a ſtatical view, and. from not then imagining the velocity 
of Electricity ſo great as we ſince have found it, I concluded, that the 
inapping obſerved, if a perſon ſtanding upon the floor touched the man 
ſtanding upon wax, who turned the wheel of the electrifying machine 
placed likewiſe upon wax, to be owing to the inverſion; of the uſual 
courſe of the Electricity; as that ſnapping was only-conſtant, when 
the gun-barrel ſuſpended in filk lines was touched by non; electrics. As 
from divers experiments I had found that Electricity was not furgiſhed 
by dry air, by many more that it could not come down clean ſilk ines; 
and as, from his ſnapping, the man upon the wax argued the preſence 
of Electricity, I conceived that this could happen no other way, than 
that the rubbing of the globe by a cuſhion or the hand of a man, gave 
it a fitneſs to take off the Electricity, furniſhed; hy the ſuſpended gun- 
barrel from the non- clectric upon the floor, and lodge it upon the ma- 
chine, and upon the man who turned the wheel thereof. But the erpe. 
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CY OOF SLPT EDEMmRTD - 
riment of circulating the electrical fire * where the bruſſi of blue flame 


om a blunt wire properly diſpoſed, can always be feentorpaſs-diverg- 
ons into the machine, though not ſo, when brought near the gun- barrel 
under the moſt favourable circumſtances; as ell as the experiment be- 


fore · mentioned brought to ſhiew that the Electr icity came from the air, . 


have induced me to change my opinion and inſtead of the courſe 8 of 
the Electricity being inverted, the pbænomena aroſe, 28 far as Lam capa- 
ble of judging; from the man who. turned: the wheel of the electrifying 
machine having «leſs than his original quantity of Electricity, and the 
gun · barrel from having more: to theſe add, that the perſon, who 
touched theſe while ſtanding 
from each of theſe, that is, his natural quantit x. (5 neee 


I] beg leave to correct alſo hat L mentioned in: my ſeguel, in relation 5 VIII. 


to my ſuggeſting, that, in the exploſion of the charged phial through the 
body of a man, or other non electrics, as much Electricity as was taken 
from his body, was immediately replaced by the floor of the room upon 
which he ſtood : I having ſince found, that: the charged phial would 
explode with equal violence, if the hook of the wire, which is uſually 
run through the cork of the phial, was bent in ſuch a manner as to 
come near the coating of the phial, without any other non- electric being 
near, from which ſuch quantity could be ſupp lied.. 


take notice of theſe, inaſmuch as, notwithſtanding the very great 5 IX. 


progreſs that has been made in our improvements in this part of Natural 
Philoſophy within theſe few. years, poſterity will regard us only as in our 
noviciate; and therefore it behoves us, as often as we can be juſtified 
therein by experiment, to correct any concluſions we may have drawn, 
if others yet more probable preſent themſel yen. 


I laid down and conſidered largely in my ſequel, that the: ſtroke from F X. 


the phial, in the experiment of Leyden, was: not in proportion to the 
quantity of matter contained in the glaſs, but was increaſed by the quan- 
tity of matter in the glaſs, and the number of points of non- electrical 
contact on the outſide of the glaſs. This fact I have purſued: further, 


and increaſed thereby the electrical exploſion to an aſtoniſhing degree. 


To this end I procured. 3 cylindrical phials blown very thin, about 17 in- 


ches in height and 4 in diameter: after theſe were coated within an inch 


of their necks with ſhett-lead, , I put into each 50. pounds of leaden ſhot; 


| choſe this form for the glaſſes, that the matter therein contained might 
be expoſed under as large a ſurface, as could conveniently: be obtained. 


Theſe glaſſes were placed near each other in a convenient part of my 
room, and did communicate with each other by means of a ſmall iron 
rod lying upon all their mouths, and touching pieces of ſtrong wire ſtuck 
into the ſhot. contained in them: by this management one of theſe could 
not be electriſed without communicating; with the reſt. The leaden coat- 
ings of. theſe. glaſſes wert alſo connected together by ſmall wires, all 
which centered in one tail wire; ſo that, when the matter contained in 


N Art. 9. F 65. 


theſe 


upon the floor, had a quantity; different 
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you will ſee bruſhes of blue flame from ſeveral parts of the 
glaſſes, from the thinneſs of their fides, and from the 
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theſe 3 glaſſes. p, wh 
from the gyn-barrel faſtened: to:the iron rod lying upon their mou 


. | . . * . . thy, ö 
the whole quantity of Electricity here accumulated 0 be diſchargel 
faſtened to the au 


at once by touching the gun- barrel with an won rod 
wire. When the glaſſes are ſufficiently electriſed, if the room is al. 


wire; and theſe indicate the proper time of making the exploſion.” F 
weight of ther 
to ha 


leaden ſhot, are very liable to burſt; and if one of them 


the leaſt crack in any part of it's ſurface, which is under the lead, nom 
of them can be electriſed; all the OP paſting off by that crack, 
e 


The electrical exploſion from 2 or 3 of theſe glaſſes is not double or tx 
ble to that from one of them; but the exploſion from three js mach 
louder than that from two, that from two much louder than that from on 

The experiment juſt mentioned induced me to imagine, that the c. 
ploſion from theſe phials was owing to the great quantity of non-eledhic 
matter contained in them: and whilſt I was conſidering of ſome certain 
method of aſſuring myſelf whether the fact were ſo, Dr Bevis informed 
me, that he had Jaws the electrical exploſion to be as great, as when 
he had accumulated the Electricity in a half pint phial of water, by the 
following method. He covered a thin plate of glaſs, of about a foot 
ſquare on both fides, with leaf-filver ; this he made to adhere to the 
glaſs with very thin paſte. A margin of an inch was left'on both ſides; 


otherwiſe, upon electrifying this plate, the Electricity would be prevent- | 


ed from being accumulated upon one of it's ſurfaces, by being props- 
gated from the ſilver on one ſide to that of the other. When: the glas 
plate was thus prepared, if it was placed upon a table in ſuch a manner, 
that when fully electriſed by a wire or ſuch- like from the prime conduc- 


tor, a perſon touched the under ſurface with a finger of one of his hands, 


and brought one of the fingers of his other near the upper ſurface thereof, 
or near the prime conductor, he was ſhocked in both his arms and acrols 
his breaſt. The ſame effect happened, if, when this plate was electrifted 
in the before- mentioned manner, a perſon holding it in his hand by the 
margin, and without touching the ſilver, preſented it, even ſome time 
after it had been taken from the prime — to another perſon who 
touched the under ſurface with his finger, and held it there till he touct 
ed the upper ſurface with a finger of 9 — hau! n n 
This experiment was ſufficiently convincing, that the greatneſs of the 
electrical exploſion, in my former trials, was not owing ſolely to the great 
eee of non- electrie matter contained in the giafles; as the cf of 
jon from the glaſs. plate ſilvered was occaſioned by about ſi grams 
ſilver, upon which the Electrieity was accumulated; more” eſpecial 
as this exploſion was equal, if not ſuperior, to that from half s piat 


water contained in a thin glaſs as uſual, under the moſit:favourane a 
cumſtances. BSE 202 120  44iWe {187 510 1 OI. 
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of the furfaces/of the glaſs plate juſt mentioned: meaſured 64. 5 XIII. 
3 I was defirous of purſuing this inquiry further; and ac- 
cordingly procured a <ylindrical"glafs jar blown very thin, of 16 inches 
in height, and 19 inches in circumference. This 1 caufed to be covered 


zhin and without with teaf-filver, to wirhin an inch of it's top. 
Angie with it's margin made very clean (upon which the ſucceſs of 


experim ent conſiderably depends) was fully electriſed by the means 
en piece of chain, let down'eo the bottom of the jar, by a wire from the 
prime conductor; and the exploſion made by it's being placed upon a 
plate of metal, to which was faſtened a wire connected to an iron rod, 
and this rod was brought near ſome gilded leather lying upon the prime 
condutor. This exploſion was equal to that from wa 2 am neem 
mentioned, containing 150 pounds of leaden -Thotz' though here the 
icht of the ſilver lining the internal ſurface of the'glaſs, upon which 
the Electricity was accumulated, did not exceed go grams. So much of 
the internal ſurface of this jar, us W covered with ſilver, amounted, as 
the ſurfaces of cylinders are as their length multiplied by their periphery, 
and allowing 36 ſquare inches for the bottom, to 306 ſquare inches. If 
this exploſion was made in a dark room, the coruſcations within the jar, 
at the inſtant of the exploſion, were extremely brilliant. 
When this jar is fully electriſed, if, inſtead of making it explode, you 
only bring the ſhort iron rod, with which the exploſion is uſually made, 
near a Piece of gilded leather lying upon the prime donductce thoug 
not near enough to make the glaſs explode at once, you hear the Electri- 
city, accumulated within the jar, eſcape with a noiſe very like that of a 
ſmall heated iron bar quenching in warer. r. raft | 
The great exploſion from the jar before-mentioned, when fo little $ XIV. 
non-ele&ric matter was included therein, has caufed me to be of 


* 


opinion, that the effect of What we call the experiment of Leyden is 


greatly increaſed, if not principally owing, not ſo much to the quan- 
tity of non electrical matter contained in the glaſs, as to the num 
ber of points of non: electrical contact . within the glaſs and the 


* Bodies having the power of readily dondugting Electrieity ſeems to depend very lit- 


| tle upon their ſpecific gravity ſimply conſidered: metals, for inſtance, and water, are ina. 


great degree non-eleftrics, and conſequently conduct Electricity the beſt of any ſubſtances, 
that have yet fallen under our notice ; whereas the ca/ces of metals, though very denſe 
bodies, and very greatly mote ſo than water, prevent in a great degree the quick propaga- 
tion of the electrical power So. that a phial coated within and without with ceruſe, 1. 2. 
the ca/x of lead, and electriſed, did not, upon the application as uſual of one hand to the 


| External ſurface thereof, and touching the prime conductor with the other, occaſion any. 


ſhock, or make any exploſion more than the ſimple ſtroke from che pri | 
The (ame obſervation holds good with regard to Ra lead, ue He nes CINE he 
the calx of filver, none of which ſnap, when electriſed. For the ſame reaſon, filings of 
won, which are ruſty, i. e. have their ſurfaces converted into a cats; are much leſs proper 
to be put in glaſſes to make the experiment of Leyden, than thoſe that are not ; inaſmuch 
a5 theſe laſt cauſe a much louder exploſion than the firſt. The making uſe of ruſty filings. 
of iron was the occaſion of my mentioning in my /equed, 5 16. that the ſtroke from theſe 


vas leſs than that from water ; the contrary of which I | 
iags of iron not raſty were ſabſtitured. y of W afterwards found true, when fil-. 


denſity, 
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dieenſity ® of the matter vanſtituting thofe points, provided) this mine 


$ XV, 


$ XVI. 


be in it's own nature a rrady conductor of Hlectricity. Fot ethisrenſon it 


is preſumed, that ſo much of the lead contained in tiis ſhot in this before. 


mentioned experiment, only concurred: toi make the elefttical ax 


1 


face was without contact, occaſioned by ſuch of the ſniot as Preſents 


themſelves thereto,” touching, from: their ſpherical figure, only in One 
point, there conſequently remained without contact comparatively great 
ſpaces between each ſhot. This defect was obviated by theubiverſaten 


tact of the ſibver, and thereby was occaſioned the greatet expID 


Ihe following experiment has ſome relation to the preceding.l: If A 
phial of warm water, without being coated (with ſhert-ſeadz d other 
non- electrical matter, is electriſed by connecting it to the prime undi 
tor; and a ring of ſmall wire, in lieu of the uſual. coating, is Þuttound 
this phial, the wire being continued of a ſufficient lengthy to touch the 
prime conductor; upon diſcharging! the phial, you have a ſlighit ex 

fron, and a flafhi of fire ſeems at that inſtant to fill the glas But if 
this experiment is made ina very dark room, and with great attention, 
this flaſh in the phial will not then ſeem to proceed from the Whole quan- 
tity of water contained therein; hut, as far as the ſuddenneſs of the ex 
ploſion will permit the eye to follow it, will be ſeen to occupy only the 
interna] ſurface of the phial. irt. n hot now ant Sh e 

I ordered another glaſs jar as large as poſſible to be hlown, ſo that the 
-glaſs thereof might be very thin; and after many attempts of the glaſs 
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as touched the: internal ſur face of thei glaſs: as à grrat part f this fur. 


E 5 
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exploſion is $ XVII. 


t. cæteris paribus; the electrical 


* OL, K e | 
It muſt be obſerved, tha | ; the electrical exploſion | [| 
greater from. noi water included in glaſſes than from cold; and from * Fx 
theſe glaſs jars warmed. than when they are cod. 15 1 
well as from ſmall ones under the ſame. circumſtagces, will'not be conſi- 1 


derable, . unleſs the circuit, frequently mentioned in my writings - upon 
this ſubject, be completed; that is, unleſs ſome matter, von- electrie in 
a vs kderable degree, and in contact, with the coatings of the phials, is 4 
brought into contact, or nearly ſo, with ſuch non. electries as commu | | 
nicate with the matter contained in the phials themſelves” When indeed 15 
W the circuit can be completed, the exploſion from the large glaſſes is _ 


prodigious ; the whole quantity of Electricity therein accumulated, or 9 
nearly ſo, being diſcharged in an inſtant. But the fact is otherwiſe, if 4 
mee circuit is not completed, and the iron rod in the mouth of one of 3 


theſe phials is touched by a non- electric (the hand of a man, for inſtance) | wn 
not in contact with the tail wire: for then there will be no exploſion, no i 
ſhock ; but the perſon, approaching his finger near the iron rod, will 
ſee a ſucceſſion of ſmall ſparks, more intenſely red than that large one 
ſcen, when the phials explode at once; and the perſon making the ex- 
periment, will feel a very pungent pain, but confined to that finger 
which touches the iron rod. This ſucceſſion of ſparks continues, until 
the Electricity accumulated in the phials is nearly exhauſted. So that 
the exploſion from any given quantity of Electricity, accumulated as be- 
fore- mentioned, is greater or leſs in proportion to the time expended in 
making that exploſion: in like manner as a given quantity of grained 
gunpowvder rammed hard in a piſtol, is almoſt inſtantaneouſly fired, and 
that with a great report; When the ſame quantity of 'gunpowder rubbed 
fine, and rammed hard, takes a conſiderable time in burning as a ſquib, 
and makes no exploſion. at antars 0 1110 1 


, 1 , 2 


The cauſes why, the charged phial will not explode quick, without 5 XIx. 
the Electricity therein deſcribing a circuit through ſubſtances nonceleEric 
in a great degree, may be very difficult to be aſſigned. It is ſufficient 
for us in the preſent inquiry to be aſſured of it's being a certain, an in- 
variable law: and in order to prove, that the Electricity, upon the ex- 
ploſion, paſſes with it's whole force through the circuit of non- electrics, 
contrary to what has been ſuggeſted, I made the following experiment. 

I procured 2 ſmall ſquare iron bars, of about 14 inches long : an inch ; XX. 
at each end of theſe I cauſed to be bent at right angles. Theſe iron bars 
were ſupported in ſuch manner (by ſubſtances whether originally-elec- 
tric, or not, was no ways material) that each of their ends came within 7 
about - of an inch of ſome warm ſpirit of wine, or eſſence of lemons; _ - 


in 4 ſpoons placed upon a table. I then ſuſpended a common coated phiat 1 
filled with filings of iron to the gun-barrel, the tail wire of which Reached 9 


to a table at a few feet diſtance, and was er Abra Ken 
1 4 ce, placed under a braſs weight 
which ſupported the handle of the firſt of the ſpoons: over this 2 


at the diltance juſt mentioned, I placed one of the f. iron bars, 
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B + 7 of it's ether end Was plated another ſpoon © Yhis-[ebtid Foun Wd, 

1 | the handle of the thirtl, which was placed under ole be N. — 

2 {quare bar, whoſe other end»came/ ntar to the ſpirit” in the Tobfth Pond 

q the handle of which day (upotiia weight 4 and uftder this 

F- made, when the coated phial was charged. 18 

3 | charged, if the ſpirit of wine fent forth vapo iron bars | 
1 | were at a proper diſtance from 4tz upon | ploſion at the 

2 gun-barrel. the Electricity ſnapped 'berwern' the ſpirtit and che Iton Yar, 

3 and the ſpirit was ſet on fire at the fare inſtant im afl the "pooh. f 

| ſometimes happened, that fore of them only wefe Rred. H the fron 


were too near the ſpirit, it was not fired, though tlie circuit Was com- 
pleted; becauſe then no eleEtrical flame ſnupped between the rotls id 
ſpirit; that effect happening only, when che patts of che Hön-eet. M 
trics deſcribing the citcuit are not in immediate contact; on the other 2 
hand, if the ſpace leſt between che bats and ſpirit Was töo gfeat, th WM 
circuit could not be compleated, and there would be no exploſion: 

F XXI. This experiment will ſeem more ſurpriſing in'the*folowing mare, 
When the apparatus is diſpoſed: of as before, the rail Wire from the 
coated phial, before it reaches to the table, is faſtened to an ion ro 
ſtanding in a pail of water: another iron rod is HEEwiſe placed in the 
ſame pail of water, and a wire from This Jaſt' reaches under che Weiglt, 
which ſupports the firſt of the beforłametſtioned ſpoons.” From beneath 
the weight which ſupports the handle of the fourth pOοn, a wire reaches 
to an iron rod ſtanding in a ſecond" pail of water, in "Which is placed allb 
another iron rod, to which is faſtened andther wire *connetted with the 
ſhort iron rod, which is employed to make the exploſion. When, 
with this diſpoſition of the apparùtus, the charged phial is cauſed to ex- 
plode, the ſpirit or eſſence of lemons in ſome or all of tlie ſpoons is {et 
on fire; to accompliſh which, the Electricity muſt neceſſaril) pals 
through one of the pails of water, and: poſſibly: through both. But here 
it muſt be underſtood, that the pails of water ftand upon a dry wooden, 
floor; for if they ſtand upon one that is wet, or upon the ground, tis 
circuit will be, for reaſons frequently mentioned in the courſe” of "thele 
inquiries, completed between the two pails, Where the non- electric mat: 
ter is continuous, and be prevented · from paſſing by the ſpoons where It 
is not ſo; and this will defeat the ſucceſs of che experiment.” The num- 
ber of ſpoons in the manner before- mentioned, and their diſtante from 
each other, may be varied as far as is thought neceſſary. The circuit 
may likewiſe. be directed through any number of men, provided thi 
each of them holds in one of his hands a fpoonful of warm ſpirit; and 
brings one of the fingers of his other hand at the proper diſtance 10 lu 
ſpirit held in the hand of the perſon next him: by theſe means the er 
ploſion of the charged phial will ſet on fire "the ſpirit in ſeveral of te 
ſpoons at the ſame time, provided the perſons employed how tber 
hands ſufficiently ſteady. | TITTY 8 


This experiment exhibits new and vnexpeR meme: 
| —— to Kindle infammable ſubſtances hy Electricity hitherto At- 
temmpted both here and abroad, either the ſpirir or the non- electric, where- 
with it was intended tobe ſet on fire, were ced upon originally electrics. 
But here, on the contrary, although both one and the other are placed 
upon non-electrics, we ſee the ſame effect produoed. Nor is the elec- 
trical power leſſened, by exciting ſeveral different quantities of flame; 
in doing which, it paſſes ſo quick as to prevent che poſſibility, in ſeveral 
ppoonfuls of ſpirit,” fired by the ſame operation, of determining which 
of them was on fire firſt: And though we know from it's effects, that 
che Plectricity goes through the whole circuit of non- electrics with it's 
whole vigour, it's progreſs is fo. quick as not to affect, by attracting or 
otherwiſe, light ſubſtances diſpoſed very near the non-electrics, chrough 
which it mult neceſſarily paſs. b E e 7, 


I would here recommend to thoſe gentlemen of the Royal Society, who 5 XXIII. 


laſt ſummer meaſured. the reſpective velocities of Electricity and Sound, 
a proceſs. of this ſort to be executed at à proper time ; whereby they 
would be able to a very great nicety to, aſcertain the abſolute velocity of 
Electricity. For it may be contrived, that a man may be placed in the 
ſame room with the electrifying machine, taking hold of a wire in each of 
his hands: theſe wires may be ſo managed, that by means of the electrical 
circuit, the man holding them may be made ſenſible of the electrical 
commotion, even under the eye of an obſerver at the machine; though 
before the Electricity can arrive at the perſon holding the wires, it will 
be obliged to paſs through whatever large ſpace ſhall be thought conve- 
nient for the obſervation. The time then ſpent between the exploſion of 
the charged phial, and the perſon holding the wires feeling the electrical 
1 will give the abſolute velecity of Electricity to great ex- 
actneſs *. 1 11 G r e 1 
As my inquiries upon the ſubject of Electricity have always tended as 
much as poſſible to the analyſis thereof, I have often obſerved, that if, 
when the electrifying machine ſtands upon the floor, the globes thereof 
__ arc rubbed with their cuſhions, or with hands covered with originally- 
electrics of a ſufficient thickneſs, and perfectly dry, no Electricity will 
be perceptible upon the touch of a gun-barrel ſuſpended in ſilk lines; and 
touching the globe in motion, or upon the touch of any other ſubſtances 
ſupported by electrics per ſe; or, in other words, there will be no ac- 
cumulation of Electricity, The only originally-electrics fit for this ex- 
periment (as all unctuous ſubſtances, as wax, reſin, and ſuch-like, though 
electrics per ſe, by ſticking to the outſide of the glaſs render it unfit to 
excite Electricity from other bodies) are to be obtained from the animal 
kingdom: and of theſe only ſuch as do not partake, from their manu- 
facture or otherwiſe, of any non- electric ſubſtances. Thoſe of this ſort, 


21 Tx 


This has been ſince put ip execution Se. lg preceding Act. 
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/ which I have tried; and 


YOF EUEBCTRIC ITY, - 9 
always with the ſame ſucceſs, When perfect 

dry, have been ſilk (woven or not), velvet, hair-cloth, woblleneche 
and the dry ſkins of rabbets dreſſed in their fur; and the event ha 
been the ſame, whether theſe ſubſtances have been rubbed unde 
a greater or a leſs degree of friction : and ſcarce" any Electrieity "hn 
been perceptible, when thoſe parts of theſe ſubſtances, Which imme. 
ately are in contact with the globes, have been rubbed over with dry 
chalk, a non-electric ſubſtance. But the ſucceſs is different, hen the 
originally-electric ſubſtances have lain in damp places, or have been hel 


over the ſteam of warm water; becauſe then the water imbibed 


theſe ſubſtances, ſerves as a canal of communication to the Electricity be 

tween the hands or cuſhions and the globes in the fame manner, as the 
air, replete with vapours in damp weather, prevents the accumulation 
of Electricity in any conſiderable degree, by conducting it as faſt as ex: 
cited to the neareſt non-electrics. On the contrary, moſt ſubſtances gf 


the vegetable kingdom, whoſe form makes them fit for this treatment 


though made as dry as poſſible, furniſh Electricity, though in differen 
quantities. I have tried hemp, linnen-cloth of various kinds, pape 
both of linnen and hemp, cotton in the wool, fuſtian, cotton-velve, 
and many others of this claſs.” I have covered at one time the cuſhion, 
with which I rubbed a globe, with eight lamina of ſheet-lead; and hare 
excited Electricity from that metal: and however improper a deal-board 
may ſeem for the purpoſe of rubbing a globe, I have more than once 
accumulated Electricity from that, though it's ſubſtance has the'appear- 
ance of being much leſs fit than every one of the originally-electrics [ 
mentioned before. OI RAT 

To the doctrine here laid down it may be objected, that leather is an 
animal ſubſtance, which, though perfectly dry, excites Electricity the 
ſtrongeſt of all the ſubſtances hitherto diſcovered ; that dry leather ought 


to be conſidered as an originally-electric ; and therefore, according tothe 
rule before- mentioned, ſhould not furniſh, from rubbing the globe 


therewith, any Electricity at all. To this I anſwer, that though the 
dry ſkins of animals are electrics per ſe, dry leather is far from being ſo; 
and this is owing to the vaſt quantities of reſtringent vegetable ſubſtan- 
ces imbibed by the ſkins throughout their whole contexture in the ope- 
ration of tanning in ſome ſpecies of leather, and of ſaline ſubſtances, 
ſuch as alum, in others; both which ſubſtances are non-electric, a 

theſe leather very conſiderably partakes : for by theſe the hides and 
ſkins of animals (and any muſcle of their bodies is liable to the ſame 
treatment), which otherwiſe are as putreſcent as any part of their bodies 
ſoever, are made 0 laſt through many ages, and be ſubſervient to mu! 
valuable purpoſes of life. The ſame concluſion muſt be drawn cor- 
cerning hats, which, tho* made of the hair of animals, furniſh Ele: 
tricity, though but in a ſmall degree: and this is occaſioned by the mY 
cilzginous and gummy ſubſtances made uſe of by the Hatmakers, © 
give their manutacture a ſuitable ſtiffneſs. Fro 1 
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| of ELRQTRICITY — = 
| may poſlibly be conjectured, that the electrical, effluvia occupy only the 
ſurfaces of bodies electriſed ; as we there found, that a very {mall quan- 1 
tity of matter, diſtributed under a very: large ſurface, would occaſion a 

greater accumulation of Electricity, than a very much more conſiderable 

= quantity of matter under a leſs. But that the Electricity occupies the i 
u ol. maſſes of bodies electriſed, and paſſes through their conſtituent 
parts, is clearly demonſtrated by the following experimebts 1/1 | 

When J firſt engaged in theſe inquiries, to aſſure myſelf of this fact, J XXVII. 


— — 
r 


ceſſity paſs through it. 8 £ | 

3 A phial of water, in the experiment of Leyden, can be electriſed, and XXVII. 

may cauſed to explode, though the wire, touching the water in the 

phial in making that experiment, be run through a wax ſtopple, exactly 

fitted to the mouth of the phial. e n | Toh | 9 
I cauſed a glaſs tube, open at each end, and about 2 feet & long, to be $ XXIX. N 

capped with braſs cemented to the ends of the tube. In the centre of 9 

each of thoſe caps was faſtened a ſlender braſs rod; and theſe were diſ- 

poſed ſo in the tube as to come within half an inch of each other. When = 

the tube was properly. ſuſpended in ſilk lines with one of it's extremi- | x 

ties near a glaſs globe in motion, the braſs work at both ends ſnapped " 

equally ſtrong. As the Electricity could not paſs along the ſurface of 

this tube warmed and wiped clean, this effect could not have happened, 

unleſs the Electricity pervaded the ſubſtance: of the braſs caps. Upon 

touching the braſs at the end of the tube moſt remote from the electri- 

fying machine, the ſnaps from one of the braſs rods within the tube to 

the other were ſeen to correſpond with the ſnaps without. More expe- 

riments of this kind might be added, but theſe, I preſume, are ſuffici- 

ent to ſhew, that the Electricity occupies the whole maſſes of non-elec- 

tric bodies electriſed. That the Electricity paſſes through originally- 

electrics to a certain thickneſs I took notice of in a paper I did myſelf 

the honour to communicate in Feb. 17494... 
I ſhall forbear at preſent, to lay before you a ſeries of experiments in 8 XXX. 

vacuo; from the compariſon of which, with the experiments in open air 

Wt appears, that our atmoſphere, when dry, is the agent, whereby, with 

„ the aſſiſtance of other electrics per ſe, we are enabled to accumulate Elec- 

a in and upon non, electrics ; that is, to communicate to them a 

greater quantity of Electricity than they naturally have from hence 

alſo we ſhall ſce, that, upon the removal of the air, the Electricity per- 


| vades 


tlenveloped an iron rod about 3 Feet in length with a mixture of wax 1 
and reſin, leaving free from this mixture only one inch at each end. 1 
This iron was warmed, when thus fitted, that the whole of it's ſurface, ö 
vhere it was intended, might be covered. This rod, when electriſed at 4 
one of it's ends, ſnapped as ſtrongly at the other, as though it was i 
without the wax and reſin. This could not have happened from the y 
Electricity's paſſing along the ſurface of the iron rod, becauſe there it f 1 
was prevented by the originally- electrics, and conſequently muſt of ne- i 


; " 
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; 382 eren, | 
7  'yadles the vacuum to a conſiderable diſtance, and maniſeſts it'y effea, 
upon any non-clettrics, "which terminate chat daun, And by the, 


means that originally- electrie bodies, even in their moſt perfect ſtate, pn 
on the appearance of non-eleEtrics, by becoming the conductors of Hf 
tricity. Bur theſe matters may poſſibly be the futhect of 4 future com. | 


munication, | © . 5 eee bo e 
Part of a lei- 29. For ſeveral years paſt Electricity has been my chief occupation, 
ter from 466: Laſf ſummer I read 3 Memoirs at our weekly meetings, hien contain 
Nollet, of the. | _" "FR ot aA ated” IC 
R. Acad. of many particulars on this ſubject: but as theſe Were matters of mere c. 
Sc. at Paris, rioſity, and of no real uſe, they almoſt tired out my patience,” I now 
4d F. R. S. ſend you ſome experiments, which I made during the vacation, which 
Fay Folkes, ſeem to promiſe atleaſt the being of ſome ſervice; but of this you wil 
i beg con- be the beſt judge. I will deſcribe them in the fame order as I made 
cerning Elec- 6: « UP . | | 
tricity. them, and to which I was not led by mere accident. Tou know, tha 
Tranlatea when a veſſel full of liquor, which runs out through a pipe, is electr. 
em the ied, the eleftrified jet or ſtream is thrown farther than uſual, and is di 
French. by verged into ſeveral divergent rays, much in the ſame manner as the ws 
I. Stack, M 5 . e 
D. F. R. 5s, ter poured out from a watering pot. Every body at firſt fight will judge, 
N*. 486. p. that the ſtream is accelerated, and that the electrified veſſel will ſoon be 
187 Feb and empty. I was unwilling to rely on the firſt appearances, and therefore 
Mar. 1748. refolved to aſeertain the fact, by meaſuring the time, and the quantity 
Read Feb. 11. 1 5 d } j ' 
1747-8 of the liquor running out. And in order to know if the acceleration, ſup- 
N poſing there was any, was uniform, during the whole time of the runnin 
out, I made uſe of veſſels of different capacities, terminating in pi 0 
different bores, from 3 lines diameter to the ſmalleſt capillaries: and 
1 give you in grofs the reſult of upwards of 100 experiments, as it iz 
not ſo eaſy a taſk to draw a ſafe concluſion, as may at firſt be ima- 


1. The electrified ftream, though it divides, and carries the liquid farther, 
is neither accelerated nor retarded fenſibly, when the pipe, through 
which it iſſues, is not leſs than a line in diameter. 

2. Under this diameter, if the tube is wide enough to let the liquid run 
in a continued ſtream; the Electricity accelerares it a little, but els 
than a perſon would believe, if he judged by the number of jets that 
are formed, and by the diftance to which it ſhoots. 

3. If the tube is a capillary one, from which the water ought naturally to 
flow, but only drop by drop, the electrified jet not only becomes con- 
tinued and divided into ſeveral, but is alfo conſiderably accelerated; 
and the ſmaller the capillary tube is, the greater in proportion is this 

- acceleration. o RT BN 

4. And fo great is the effect of the electrical virtue, that it drives the l. 
quid out of a very ſmall capillary tube, through which it had not before 

- the 3 and enables it to run out in caſes, here there would 

not otherwiſe have been any diſcharge. 413.7 en 


ra 7 + - n 4 9 = 0", LOT, A OT. \ „ 2 - l l Fon F - © FT 
SO TOI i Ol 3 EIT RS" OT "OY WU OE for OO Te lO TI TIN OCITITR 
8 1 > * Y by | 2 Ps «Cx EP * R . 2 * TY > " 92 7 
89 =, ** 3 x. , 
| * ae e 


c 2 +4 


: & 1 g * $ 4 


\ 


Of ELECTRICITY: 1 383 
Theſe laſt fafts have ferved:as'a baſis to my inquiries;/»1confidered © 
e ow —— as aſſamblages of capillary tubes, filled with a fluid 
chat tends to run through them, and often to iſſue out of them: In con- - 


, 


wence of this idea, 1 imagined; that the eledtrical virtue mighr poſlibly- 
eqn nicate-ſome-oaorion to the ſap of vegetables, and alſo augment 


inſenſible perſpiration of animals. I began, hy ſome experiments, j f 
= reſule| of hich confirmed my notions: I elefrified, for 4 or 5 


together, fruits, green plants, and ſponges dipped: in water, 9 
— | had carefully weighed; and I found, that, after this: ment, ä | 
all theſe bodies were remarkably-lighter than others of the ſame kind. 

weighed with them, both before and after the experiment, and kept in 

the ſame place and temper. I alſo electrified liquors of all ſorts in open 

veſſels; and 1 remarked, that the electri fication augmented their evapo- 

ration, in ſome more, in others loſs, according to their different natures. 

Wherefore I took 2 garden: pots, filled with the ſame earth, and ſowed 

= with the ſame ſeeds; I kept them conſtantly in the fame place, and took 

che lame care of them, except that one of the cwo Was eltctrified for 15 

days cunning, for 2 or 3, and ſometimes 4 hours à day. This pot always 

thewed 11s ede raiſed two or three days ſooner than the other, a greater 

number of ſhocts, and thoſe longer, in à given time: which makes 

me believe, that the electrioal virtut helps to open and diſplay the germs 

and facilitates the growth of plants. I advance this, however only as a 

conjecture, which deſerves further confirmation: as-the ſeaſon was al- 


ready too far advanced, to allow me to make as many experiments as 1 
could have wiſhed: : but here are yet other facts, of which I have a 
greater certainty, and which are not leis intereſtingng g.. 


— 


I choſe ſeveral pairs of animals of different kinds, cats, pigeons, chaf- 4 
finches, ſparrows, c. I put chem all into ſeparate wooden cages,” and 
then weighed them. I electrified one of each pair for g or 6 hours to- 
gether: then I weighed them again. The cat was commonly 6g or 70 
grains lighter than the other z the pigeon from 35 to 38 grains; che 

chaffinch and ſparrow 6 or 7 grains: and in onder to have nothing to 
charge upon the difference that might ariſe from the temperament of the 
individual, I again repeated the ſame experiments, by electrifying that 
animal of each pair, which had not been electrified before; and not- 
withſtanding ſome ſmall varieties which happened, the electrified animal 
was conſtantly lighter than the other in proportion: 
Electricity therefore increaſes the inſenſible perſpiration. of animals: 
but in what ꝓroportion? In the ratio of their bulks, or in that of their 
3 ſurfaces? Neither of the one or the other, ſtriotly ſpeaking, but in a 
= 74: much more approaching to the latter than to the former. So that. 
| There 15 no room to apprehend : that a human perſon electrified would loſe 
near à goth part of his weight, as it appeared to me that it happened 10. 

done fort of bird nor the 140th part, as to the pigeon, i &c. All that I 

have been hithento able to learn upon this head, is, that a young man or 


woman, from 20 to 90, being eleatrificd during 53 hours, loſt ſeveral 
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to. ſay, it was this ſame notion, that led me to the experiments, and 
made me even foreſee their ſucceſs. 01 + ane whit 4:2: 
Lam not only ſatisfied of the (exiſtence of an ęluent electric matter, 
which all the world allows, and which ſhews itſelt zoo0 ways; but many 
convincing reaſons have alſo aſſured me, that there is, round every elec- 
trified body, an afiuent matter, which comes to it not only from the 
ambient air, but likewiſe from all the other bodies, whether ſolid or fluid, 
that are round about, and within a certain diſtance of it. I theſe ſut- 
rounding bodies are of a ſimple nature, as a ſtone, a piece of iron, & 
nothing iſſues from them but pure electrical matter: but if they are an- 
mals, plants, or fruits, or, in a word, any organized bodies, or ſuch, in 
the pores of which there is any ſubſtance: capable of giving way to 
impulſes of the electric matter; this matter will, in iſſuing torth with the 
q great rapidity, which it is known to have, carry. along with it whatever 
1 DENCE it finds moveable enough to be diſplaced by it; and by fo much will the 
weight of the body be diminiſhed ; the ſame effect being here-producec 
| by the affluent matter, as is produced on electrified bodies by the furn. 
Y If you will pleaſe to read over my eſſay, what I advance will be better 
underſtood. The increaſe or diminution of perſpiration is not a matter 
of indifference to the animal economy : this new method of increaling 
it at will may poſſibly prove of uſe; it is neither inconvenient nor ” 
# gerous; and neither I myſelf, nor any body elſe of thoſe - on whom 
Wo. made my experiments, ſuffered even the leaſt inconveniency-from it 
feels neither motion nor heat differing from that of the natural tate. * 


| 
1 
| 


Lore 


8 
v? aimals any fignsof uneafineſs; while they were elctriffinge a 
did th aide a better appetite, were the only effects we ever petceined ?! — 


As to the facility of applying this method, tis well known thatthe e 
electrical virtue is: eaſily trànſmitted a good way off by chains, cc ane 
| ay chair, or even a bed, ſuſpended xt 


one may eaſily imagine, that an eaſy 


ſupported in 3 proper manner, will put the moſt infirm perſons inaifs » 
— to be very commodiauſly electrified. 1+ But as there is no neceſſity | 


to electrify them actually, it will become | eaſier ſtill tor nothing more 


will be requiſite, than to place nrar them a baſſcet of old iron rendered 


electrical. The commoneſt degree of ſagacity will ſuffice to put this 
method in practice, whenever it is found to be uſefuou. 
I I ſhall obſerve further, that, hen Lelectrify an animal, I render his 
perſpiration more copious; and this effect is univerſal thro? every part 
of it. When J only place it near an electrified body; it perſpires as much. 
But is it's whole body equally ſenſible of this effect? I mean, what exhales 
in conſequence: of the Electricity, does it iſſue from every part of his 
ſurface? I believe it does not; and that for theſe reaſo nns. 

If it be the electrical matter of the ſkin that drives out; the matter of 


perſpiration, by ruſhing towards the electrified body, it ĩs natural to think, 


that this effect takes place only in the part out of which the electrical 
matter iſſues: thus the perſpiration, which is electrically forced out, 


— 


ought to iſſue from thoſe parts only, which are the moſt directly applied 


toward the electrical body. Let us confirm this by experiments. 
To an electrified body I apply a veſſel full of liquor, which iſſues drop 
by drop thro' ſeveral little cubes, placed in different parts of it's circym- 
ference : theſe drops become continued ſtreams, and are accelerated, as 
if the veſſel had been electrified: but this effect is obſervable: on that 
ſide only which faces the electrified body. e Nr exon 
I moiſten a thick ſponge with water, and cut it in two: I weigh theſe 
two halves ſeparately; I join them again, and place the whole near a lar 
electrified body, ſo as to make one half of the ſponge. face the body 4 
rectly, and the other the contrary, way. After an electrification of g or 
6 hours, that half, which faced the electric body, was found to be ligh- 
ter than the other, Qc. n 36 cnt ice i un 
Wherefore I think I have good grounds to believe, that a man, who 
preſents a ſhoulder,” or one fide of his head, to a large electrified: body, 
perſpires more thro? that part than thro? any other. Add to this, that 
lince theſe animals, which I cauſed: to perſpire in this laſt manner, and 
which had but one ſide of their bodies expoſed: to the Electricity, loſt as 


much of their weight, as the others which were throughly electrified.; © 


it follows, that they perſpired as plentifully thro? the expoſed part, as the 


others thro* the whole body. Whence we may- infer, that, of the two 
methods, which I propoſe for augmenting inſenſible perſpiration, the 


latter is the moſt powerful, and moſt proper to remove obſtructions from 


the pores, or to ſcour them of any noxious humours which they may 
happen to contain. bos | 
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An Eſſay to- 
wards diſco- 
wering the 


Laws of Elec- their -boing, electrified. As I formerly made ſeveral expe 


tricity, by Mr 


John Ellicott, fubhect, I ſhall fubenit it to your conſideration, whether tlie fallow 
F. R. S. in a 


letter to M. 
Folkes, Ei: 
Pe. R. &. 


Ibid. p. 195. 


Read Feb. 


25. 1747-8. * duce this effect. And I doubt not but to make this fully appear, b 


other bodies whatſoever. 


With theſe vid. As a feather, by the excited tube z the fever ue 
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N IIC NICI WT © 1 
v Tut Abbe *, takes notice that he was ledte his inqublt 
from the acceleration which (he found from a great number of 
mints) was given to tie motion of fluids: throꝰ capillary tubes, = 
riments on thi 


obſervations. on thoſe: experiments may deferve the notice of this illuſty. 
ous Society. In which I have principally endeavoured to prove, that the 
acceleration of the motion of fluids thro capillary tubes or ſyphons, i 
not barely owing to their being electrified, but that, in all cafes-wha: 
ſotver, there are ſome other circumſtanees neceffary, in order to pro- 


ſhewing, that water, being electrified, may either be mage t tun in 
a conſtant ſtream thro” a capillary tube or ſy phon, or only to drop, as if 
it had not been electrified at all: and likewiſe, that the water may be 
made to run from the fame ſyphon in a conſtant ſtream, without being 
made electrical, but ceaſe to run, and only drop, the moment it becomei 
electrical. Under the one or other of theſe cafes, I ſhall have an op- 
portunity of taking notice of the ſeveral varieties obſervable in theſe 
experiments; all of which I ſhall endeavour to account for from che fol 
0 7 IAN 411 


] —ͤ— general principles. = | + High 
1. That the ſeveral electrical phenomena are produced by means of 


RK dnn 0 N etc a 08 80 
2. That the partieles compoſing theſe Muvia ſtrongly repel eich 
3. That the ſaid particles are ſtropgly attracted by molt if not al 


That the electrical phenomena are produced by means of effluvia,/is in 
general acknowledged by all the authors who have written upon Elec- 
tricity, however they may differ in opinion with regard to the bodies in 
which they are contained. The properties I have mentioned of theſe 
Muvia may be eaſily deduced from moſt of the treatiſes lately publiſhed 
on this ſubject. But to leave no room for any objection, I would 
leave to obſerve, that the exiſtence of theſe efiuvia is proved by. all t 
experiments in which a ſtream of light is ſeen to iſſue from the elefrified 
body; particularly thoſe ſtreams which are ſeen to iſſue in diverging ra) 
from the end of the original conductor, when made of metal, and 6. 
"duced to a point; from their being felt to ſtrike againſt the hand like a 
blaſt of wind, When it is brought near the ſtream,” and from that offen. 
five ſmell which generally accompanies theſe experiments, and which 1s 
always more perceptible, the more ſtrongly the ſphere is excited. 

That the particles compoſing theſe Mu via repel each other, appeal 
from thoſe experiments, in which 2 bodies, how different ſoever 
may be in kind, repel each other when they are ſufficientiy imp 
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Tha cheſe Muuia are ſtrongly attractad by. maſt if net all other bo: 
dies, is ſo evident from almoſt all che electrical axpariments, 85 to make 
any particular examples of it needleſs here ;; eſpecially; as 1 ſhall.have: G8 
_ adoon to take notioe ef the ſtrong attraction between the electrieal avis 

ind water, in accounting for theft experiments. Hund the firſt, E would 
take 'Hotice of, I ſhalb now proceed to ſtate as follows. Donne 1873 Nt 


If a veſſel af water is hung to the prime conductor, having a ſyphon Exr. 1. 


in it of ſo ſmalha bore that the water will be diſcharged from it ony in 
drops, on the water's becoming electrical by means f :4he:; machine, it 
will immediately run in a ſtream, and continue to do ſo, till the water ig 
all diſcharged, provided the ſphere is continued in motionn 

That water does not run in a conſtant ſtream, but only in drops, ſrom 
a ſy phon of a ſmall bore, is doubtleſs owing) to the ſame eauſe by which 
it is ſuſtained above the level in capillary tubes. If therefore Water is 
made to run in a ſtream barely by it's being impregnated with the electri- 
cal eſflu via, it ſhould follow, that if one or more capillary tubes be placed 
in a veſſel of water, that which is ſuſtained in them would either fink 


down to à level with the reſt of the water, on it's bring made electrical, 


or at leaſt that it would not continue at the ſame height as hefore :; but if 
the experiment is made, the water will be found to continue exactly at 
the ſame height, whether i 18 electrified or Not. 071 282 = 65 ROS 


Arb TOEI10 © 
Again. if rhe bare electriyiog the water was the. cauſe of it's running 


in a ſtream, it would continue to run in the ſame maoner,-{o-;lopghs the 


water continued electrical, Which it ill not do: for, on ſtopping the 


motion of the machine, the ſtream will immediately ceaſe, and the water 


will only drop from the ſy phon, notwithſtanding it's being ſtrongly im- 
pregnated with the electrical uvia. To account chen for the Waters 
being made to run in a ſtream in this experiment. Luld obſerve, that 
ſo long as the machine is in motion, there is à conſtant ſucceſſion of the 
electric Muvia excited, and which viſibly run off from the end of 
the prime conductor in a ſtream, and as they are in like manner carried 
off from all bodies hung to it, thoſe uviu which run off from the end 
of the ſyphon, being ſtrongly attracted by the water, carry ſo much af 
it along with them, as to make it run in a conſtant ſtream. 
That the attraction between the water and electric gui is ſuficient 
v produce this effect, might be proved by a variety of experiments; 
but I ſhall only obſerve, that to this attraction it is owing that ſilk lines 


* 


ele Muvia, are generally made uſe of us ſupports in miny of the clec- 


_ experiments) on only being wetted': become; ſtrong conductors: 
ud that if an excited tube is held over a veſſel of water, the water is found 
oF £0 ambibe a very co 


nſiderable quantity of this. electric matter; and, on 
; Ddd2 ew of 


found ſtrangly 1 


nd gk tubes (which, from their imbibing ſo very ſmall a quantity of 
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the vppfoativefaa finger) or any other ron-eleRtricbedy, che Water wih 
be perceived to riſe tu ards it; and if the finger is broughtſs: beat ch 

furface as to draw off the Muvia, they will carry ſeveral particles'of th 

water along with them towards the finger, in a direction direceiy conte. 

ry to that of gravity; and therefore may well be ſuppoſed; when i8. 
ing in the ſame direction, to have an influence ſufficient to produce 
ſtream, as in the experiment. , ̃ ͤ wo. 
And that this current of the electric Muvia is the true cauſe why the 
water runs in a ſtream from the end of the ſyphon, is farther evident, 
in that whatever tends to increaſe or 'diminiſh the current of the Nun, 
produces the ſame effect upon the water. I have already obſerved, th 
when the efluvia are ſtrongly excited, they will be ſeen to paſs off fron 
the end of the prime conductor in luminous rays; and the ſame may be 
obſerved with reſpect to thoſe which paſs with the water from the end of 
the ſyphon ; but if any non- electric body is brought under the ſyphon 
as, by it's attraction, the current of the uvia will be increaſed; 6 
theſe luminous rays will likewiſe extend to a greater length. Again, if 
the motion of the machine is ſtopped, the current of the electric avis 
will thereby be ſtopped, and the water will immediately ceaſe to fun in 
a ſtream, notwithſtanding it's being ſtrongly impregnated with the elec- 


trical Muvia. | | | TR 0 
And that the water is ſtrongly impregnated will not only appear from 
the drops being ſooner divided into ſmall particles than they would be i 
they had not been electrified, but from thoſe particles being ſeparatedto 
a greater diſtance from each other, by the repulſive property ofthe elec. 
tric uvia; and if any of the water is received into a dry glals veſſe], 
on the approach of a finger towards it's ſurface, there will be ſcen 
ſpark to iſſue from it in the ſame manner as from water electrifled by at 
excited tube z or if any non electrical body is brought under che f- 
phon, by whoſe attraction the Muvia may be drawn off, the water wil 


4 
e 


immediately be found to accompany it in a ſtream. 

Exe, II. Ie the veſſel of water with the ſyphon in it is ſuſpended by any nos. 

electric body over another ſtrongly electrified, the water will immediate 

ly run from the ſyphon in a ſtream; but if ſupported by a piece of ſil, 

or any other electrical body, the water will immediately ceaſe” running, 

and only be diſcharged in drops. Theſe phenomena may, from what 

are been already ſaid under the former experiment, be calily* account- 

ed for. ee & i n ett 07 e eee eee 

That the water is made to run in a ſtream, is plainly owing to the 

mutual attraction between the electriſed body and the water Which 4. 
traction will continue, ſo long as the veſſet which contains the Water, 
being ſupported by a non- electric, is prevented from retaining any of 

electrical effiuvia; theſe efluvia being drawn off by the non- electric boch, 

to which the veſſel is ſuſpended: but, on the contrary,” hen dle 

il is ſuſpended by an original- electric, the efiuvia, not being tre bs 

4 thereby, will be prevented from running off, and the water. K fe * 
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Ad to have imbibed a quantity of them, ſufficient, e 
. greatly ale 8 wholly to deſtroy, the former attrac- 
tion, when the water will ceaſe to run in a ſtream, and only dr p-, as if BO * 
it had not been held near any electriſed body. M."L" Abbe Nolet has en- 

Jeavoured to account for the former part of this experiment, by ſup- 

14 poſing there is, What he calls, both an afffuent and an effluent electric 
matter; but he takes no notice of the latter part, which is not eaſily ; 

W flved upon his ſuppoſition. But if what I have obſerved on theſe ex- 
periments is ſatisfactory, I apprehend I have accounted for the ſeveral 
= mc: on much more ſolid principles, and that thereby any leſs cer- 
rain hypotheſis Is rendered uſelels. Og Oe 
I intended to have taken ſome notice of the different acceleration of 
the fluids thro* tubes of different bores; but as this acceleration wall al- 
ways vary with the current of the electrical Muvia, unleſs ſome method 
could be found out to render this current uniform throughout the whole 
ſeries of experiments, the proſecution of this inquiry will be rendered 
extremely difficult, and the reſult will at beſt be very uncertain. 


When the foregoing curious letter was read at the meeting of the Royal 
Society on Thurſday 25 Feb. 1747. I acquainted the gentlemen pre- 

' ſent, that the ſame ingenious author had communicated to me a paper 
ſeveral months before, in which he had more fully and particularly 
delivered his thoughts on the ſurprizing phenomena of Electricity, and 
as ſeveral perſons expreſſed their deſire of ſeeing that paper, I requeſted 
of him either a copy, or an abſtract of the ſame; in compliance with 
which he, ſome days after, gave me the two following papers, con- 
taining the ſubſtance of what he had before ſhewn me; and I imme- 
diately put them into the hands of Dr Mortimer, one of the Secre- 
taries of the Society, who read them at the two meetings of the Society, 
on the ſeveral days noted at the head of thoſe papers. 
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of which I might be able to form' a judgment” of the ſeveral 'hypotheſes «+ hb 0 
= whereby they have endeavoured to account for the principal Phenomena dreſſid to the 
obſervable in thoſe experiments. In order to this I took a general ſurvey Royal Socie- 
of all the-more- remarkable experiments, and out of them made choice W. 1 p. 
of ſuch as I judged were moſt proper for my purpoſe z and from theſe ne 
1 deduced the general principles hereafter mentioned. The advantage I 1747-8. F 
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Exp. II. 


Ex#. 30... 


Exr. IV. | 


ceaſed, and a very ſtrong offenſive ſmell vill. be Hence | 


_ quality. is not only to be excited in glaſs, but in moſt ſolid: bodies caps 


% | 


| * .- Of FLECTRICITY.: 
ments from thoſe principles ſhould prove ſatisfactory, the truth of 
would be thereby. fo fully cobfirmed; that we might fach rely oy 0 
in forming a judgment * any of the diſcoveries already made ; and (hoy 
general ſoever they may ſeem to be) I doubt not but they will be fouy 
of ſervice in proſecuting our future de on this ſuhjectt. 
1 95 E from, which, I, deduced theſe, principles were th 
ich follaWe-..i nd wo of ten c 222168 2 MR. 
"Xa glab tube is rubbed by a very dry hand, and a finger is brough 
near any part of it, a ſpark, of fire will. ſeem to iſſue from it, and ile 
againſt che finger; and if the finger is carried at à like diſtance from the 
end of the tube towards the hand in which it is held, a number of ſpay 
at a fmall diſtance from each other will be ſeen coming from it, and ; 
ſnapping noiſe will be heard. The tube is then ſaid. to he excited, or ty 
be electrical; and at ſome. times, when it is ſtrongly excited, ſparks wil 
iflue from the tube in ſtreams, not only while it is, rubbing, but wil 
continue to dart out from it for a conſiderable time after thexubbing hg 


2 


If the tube, when thus excited, is held over ſome pieces of leaf. gol 
or any light bodies whatſoever, they will be attracted towards it; and. 
the more ſtrongly the tube is excited, the greater diſtance they will be 


attracted from; and when they come near the tube (tho' without touch. 


ing it) they will be repelled from it, and continue to be ſo, unleſs touch- 
ed by ſome other body, when they will be attracted hy the tube as be- 


* 


fore: but if the tube is but weakly excited, they will he attracted quit 


* 


If a ball (of cork, ſuppoſe for lightneſs) be hung by a ſilk line, and 
the excited tube is applied to it, it will not only be attracted, but wil 
have an attractive quality communicated to it from the tube; and if any 
light bodies are brought near the ball, they will be attracted by it. 
As the tube, when ſtrongly excited, will not only attract, but after- 
wards repel any light bodies brought near it, in like manner the cork- 
ball will be endued with the ſame property; fo that a ſmaller ball will fit 
be attracted towards it, and then repelledfrom it, the ſame as the leaf gold 
in Exp. 2. and on touching any other body it will be again attrafted; and 
this may be repeated ſeveral times, provided the ſmaller ball is much 
leſs than the larger one, tho* the effect will conſtantly, grow weaker and 


to the tube, to which they will ſometimes adhere, without being repel 


#*% £ , 


. weaker, as every. time the leſſer ball is attracted, it carries: off with at 
ſome of the electric virtue, and is likewiſe endued with the ſame proper 
ties as the larger ball. I ut. 40 


Mir Gray, Mr Dufay, and others, have obſerved, that this eleftncl 


ble of friction (metals excepted); tho in ſome it will be ſearcelydentids, 
and that it is found to be ſtrongeſt in wax, reſins, gums, and glaſs: and 
as. glaſs is the eaſieſt procured of a 1 form, it has generally: bern 


Eee e 
bodies in which the electrical quality is capable of bring excited, the 
ſtrongeſt by friction will receive” the leaſt quantity of it from any other: 
excited body, and therefore are properly made uſe of to oy 

e 


body deſigned to receive the electrical virtue. The truth 8 
ſtuccientiy appear from the following experim ene. | 
Hing up two lines, one of (ik, and the other of thread; that of thread Exr. V. 
will be attracted by the tube at a much greater diſtance than the filk, 
Again; faſten to each ſtring! a feather, or other light body; if the tube 
is brought to the feather faſtened to the ſilk, it will be firſt attracted, 
and afterwards repelled ; and from the virtue commun icated to it from 
the tube, the ſeveral fibres of the/feather will ſtrongly repel each other. 
But when the tube is brought to the feather faſtened to the thread, the 
feather will be ſtrongly attracted, and continue to be fo, without ever 
being repelled, the virtue paſſing" off by the thread it is hung to. It a 
glaſs ball is hung to the ſilk line, it will be but weakly attracted by the 
tube; but one of cork or metal much ſtronger, on 

Let a rod of iron be ſuſtained by filk lines, and by means of à glaſs Exr. VI. 
ſphere (which can be more regularly and conſtantly exeited than a tube“ 
be made electrical; it will be found to have all the properties of the 
excited tube mentioned in Exp. 1. A ſtream of light will come from 
the end of it, if it is pointed; it will attract, repel and communicate 

this virtue to any other non- electric body: on the approach of a nen- 

electric, a ſpark of fire, with a ſnap attending it, will come from it; 
= which ſpark will be greater or leſs, as the bodies approaching it have 
more or leſs of the electrical quality reſiding in them; and there will. 
likewiſe be the ſame offenſrve ſmell as Was obſerved of the tube 

From theſe experiments, which I think contain the principal pbeno- 
mena of Electricity, may juſtly be drawn the following concluſions. / 


1, That theſe remarkable pbænomena are produced by means of via; 

which, in exciting the electrical body, are put into motion, and ſepa- 

2. That the particles compoſing, theſe 1 ſtrongly. repel each other.. 
. That there is a mutual attraction between theſe icles, and all 
1 other bodies whatſoever. e e e e e 


That there are Mudvia emitted from n ds ada. 
ſurround it as an atmo; phere, is evident, from that affenſive ſmell ariſing: | 
_ yu eee, ſenſation on the hands or face, when the tube is 

rought near either of them, and from thoſe ſparks of light. on à ffiII. 
wm approach of the finger to it. 1 . 5 eg __ 

That the particles of theſe eflaviarrepel each other, is proved k the 
— (Exp. 4). and the fibres of the feather ow. 3 
2 other, when impregnated with them; and by the leaf. gold (in 
by P. 2). being repelled by the tube, and not returning to it again, until, 
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From this xroperty it is, that theſe Mu via expand themſelves, 
great a — whenever they are ſeparated from the electric — 
as they are likewiſe capable of being greatly condenſed, may Me. 5h 
from hence juſtly conclude they are elaſti d 4 
That there is a mutual attraction between theſe efluvia and moſt othe 
badies, appears from their collecting from the tube ſueh quantities ther 
of, as to endue them with the ſame properties with the tube itſelf, as wy 
proved by the 34s 4th, and 5th but more particularly by the b Exe 


392 


riment. i" Ri ; id aint EDT ö 
Theſe principles being admitted, it will follow, that the greater Dif. 
renqec there is in the quantity of electrical efluvia in any two bodig, 
the ſtronger will be their attraction. For, if the uuia in each are equal 
ioſtead of attracting, they will repel each other; and in proportion as the 
quantity of electric matter is drawn from one of the bodies, will the at 
traction between them increaſe,” and conſequently be ſtrongeſt, when an 
one of them has all the electrical matter drawn from it. 
Ihe particles of theſe. effiuvia are ſo exceeding ſmall, as eaſily to per 
vade the pores of glaſs, as is evident, in that a feather, or any light 
bodies incloſed in a glaſs ball hermetically: ſealed, will be put in motion 
on the excited tube being brought near the outſide of it; and it has been 
generally thought that they paſs through the pores of the denſeſt bodies; 
and there are ſevera] experiments which render this ſuppoſition not im- 
probable; tho* I muſt acknowledge I have not vet: m with any one 
that I think is quite concluſive. | i: | 


: 


* 


1 ſhall now proceed to ſhew, how, from theſe principles, the phem 
mena of ſome of the more remarkable experiments of Electricity may be 
accountes: for. inne ny 450.09 iS!) mort: -- 

Exe. VII. Let a rod of iron, pointed at one end, be ſuſpended on ſilk lines; as 
in Exp. the 6th, and by the ſphere be made electrical. When the rod 
is ſtrongly electrified, a ſtream of light in diverging rays will be ſeen to 

iſſue from it's point; and if any non- electric body is held a few inches 
from the point, the light will become viſible to a greater diſtance, and if 
the non- electric body is Hkewiſe pointed, a light will ſeem to iſſue from 
that in diverging rays in the ſame manner as from the eledrified rod. 
But if the non-eleEtrical body is flat, and held at the ſame diſtance from 
the rod as the pointed one was, no light will be ſeen to come from it. 
The principal phenomena to be accounted for in this experiment are; 
why a light is only ſeen at the point of the rod, and not through the 
whole length of it? Why this light is viſible to a greater length, When 

the point is approached by a non- electric? And, Why a light is ſeen to 
iſſue from the non-· electric when it is pointed, and not when it is flat 
Upon which I obſerve, that whenever the ſphere is excited, the elec 

trical Muvia are thereby put into motion, and made to form an ame 
phere round about it, from whence, by their repulſive: property, de 
endeavour to expand themſelves on all ſides equally; but being ſtrongly r 
tracted by the iron, a great part of them are drawn off along the rod, whoſe 
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whoſe ſurface they likewiſe form an atmoſphere, which Will be denſer or 


ver, in proportion as the attraction of the rod is greater or teſs'; and 
7 — \ | 


portion with their denſity, it; will follow, that whenever the f Foe is f. 
ſtrongly excited, that the Muvia ſurrounding it are denſer ch an choſe 
ſurrounding the Apr; Will, by their repulſive property: drive the 
eRuvia off from the end of it in a ſtream, and that with a very great velo- 


| 3 wind when brought near the end of the rod: and as | this yelocity is 
partly owing to the attraction of the rod, ſo this attraction continuing 
quite to the end of it, the velocity of the particles will there be great- 
eſt ; and as they approach towards the point, they will be brought nearer 
together, and therefore become denſer there than in any other part of the 
rod; and therefore if the light is owing to the denſity and velocity of 
the efluvia, it will be viſible at the point, and no- where elle, 
And that the light is thus produced, will appear, in that whatever 
increaſes or diminiſhes either the velocity or denſity of the particles 
will increaſe or diminiſh the light. For, let the motion of the wheel 
which turns the ſphere be ſtopped, the current of the efluvia will like- 
wiſe be ſtopped, and the rays of light Wille no longer be ſeen to iſſue 
from the point, and yet the Whole rod will continue to be electrical; 
but, on putting the ſphere again into motion, the Muvia will become 
viſible as before, and will increaſe, as the ſphere is more ſtrongly ex- 
cited. Again, the light will be viſible to a greater or leſs diſtance, as 
the point is more or leſs acute; and as this light is always brighteſt next 
the point and grows fainter, as the rays diverge, this is plainly owing 
to the different denſity of the rays at equal diſtances; for, when the 
point is more acute, the rays- will diverge leſs, and therefore will be 
denſer to a greater diſtance than when it is leſs acuſ mee. 
When a non: electric, whoſe end is flat, is brought within a few 
inches of the point of the electrified rod, the electric ſtream will be at- 
tracted by it, and the rays made to diverge leſs than before; and 40 
effect will be the ſame as if the point was more acute; vi. à tohtinuation 
of the light to a greater diſtanre, and which will be farther" increaſed by 
the additional velocity the particles will? acgtſife from the àtttaction of 
the non- electric. What will follow: on a nearer approach df the non- 
electric to the rod, will be conſidered under the next experitieht: 


It the non- electric is: pointed and held in the ſame place as the for- 


wer, a light will appear from it the ſame às from the electrical body: 
bor, as the points of the two: rods are the parts Which approach neareſt 
W <ach other, the attraction there will be ſtrongeſt : the rays therefore, 
Which diverged from the electrical rod, will be àttracted by, and made to 
converge towards, the point of the non - electrical red; and will conſe- 
quently be nearly of the ſame denſity at the one as the other; and the 
velocity being accelerated; by the additional attraction, the Tays will 
become luminous at the point of the non- electric, the ſame as at tlie point 

VOL. X. Part ii. E e e © of 


as the repuſſice power of theſe Rui Will always increaſe in pro- 


city; as is evident, from their flriking againſt the hand Hike a blaſt of 
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___ Of BENRACIUW 
of the clectrified rod. If this experiment is made with à tube, inſteng, 
e $8 it cannot be ſo 8 excited as the e 2 
will iſſue from the rod in flaſhes, as the tube is more or lefg excited 
Several VETS ingenious gentlemen, and in particular the Abbe Ny, 
have imagined, that the light ſeen at the point of the gon-elechie 1 

Produced by means of Muvia iſſuing from it in diverging tay.towar 
the electrified rod, and which current of eflavia is therefore ſuppoſed i 
be the cauſe of the attractive, as a like current iſſuing at the fame tim. 
from the electrified rod is ſuppoſed to be the cauſe of the repulſive pro- 
perty of Electricity. by % to to Bats TSENG 
I This, conjecture, being directly contrary to the account I'have given 
of this phenomenon, I ſhall offer ſome conſiderations] in ſupport of wh 
J have advanced, and which I think will make it a pear highly impre- 
bable, that any ſuch current of efluvia iſſues out 51 the non- electric. 

A continu- 32. In the preceding paper, I endeavoured, from the principles there. 

tion of the in laid down, to account for ſome of the moſt remarkable'ph2nmen O 

age” Fx Electricity; and in particular for that appearance of a light fluing fron 

ag 513 gag the end of an iron rod, when pointed, and made electrical; wWüy thi 

May ig. light was viſible only at the point, and in no other part of the tod: why 

1748. the light was viſible to a greater length when the point was'approached 

by a nom electric: and why a light will be ſeen as iſſuing from the non- 
electric when it is pointed, but not when it is flattetete. 

I ſhall now endeavour, from the ſame principles, to account for thoſ 
Phenomena, which will be produced on a nearer approach of the non- 
electric to the electrified rod. eee £15: eee 

Exr. VIII. If the non- electric body, whether flat or pointed, is brought nearer to 

the end of the rod, than in the laſt experiment, there will be a ſmall 
ſtream of light produced, reaching quite from the electrie to the non- 
electric body; and if brought ſtill nearer, there will iſſue a ſpark at. 
tended with a ſmall ſnapping noiſe, which will be ſucceeded by other at 
equal intervals; and if the non- electric is held at ſome diſtance from the 
fide of the rod, the point of it will frequently appear luminous, but'no 
pare of the electrified rod will be ſo. If it is brought nearer, there will 
ikewiſe be ſparks produced at; nearly equal intervals from each other, 
which will ſometimes appear as iſſuing from the ſide of the” electrified 
rod, at others, as coming from the non- electric. 
If a finger is uſed as the non: electric, it will receive à ſmart ſtroke; 
and if ſpirit of wine, heated fo as to emit an inflammable vapour, 1s 
made ule of, it will be kindled by the ſpark. ag.. 
Theſe phenomena may, on the afore-mentioned principles, be thus ac: 
counted for. 109% 2d ie 217d e, RT... 
If the non- electric rod is pointed, and brought ſo near, as; by it* 
attraction, to prevent the rays iſſuing from the point of «rhe eleftrife 
rod from diverging, they will be drawn off parallel to each other, aud 
ſequent be equally luminous throughout the whole diſtance beten 
the two rods. t 17 bo eee 
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If the nom electric be brought ſtill nearer; che attractive force Will be 
ſo much increaſed, as not only to affect the Mu via, when "are dri- 
ven off from the point of the electrified rod, but to be * e of draw. 
ing them off from a conſiderable part of the rod beyond the Point ; and 
that with a velocity, and in a quantity, ” ſufficient to occafton both the 
ſpark and blow, as well as the noiſe that is hearfe. 

The ſame is the caſe, when the non- electric rod, or a finger, ' held 
( gainſt the fide of that which is made electrical: at a greater diſtance” a 
WP light will appear as iſſuing from the non electric, the particles attracted 
from a large ſurface of the rod (and therefore not viſible as coming fram 
it) being made to converge to a point, are thereby rendered luminous, and, 
if brought nearer, there will iſſue ſparks in the fame manner as When 


bheid to the end: and that this is owing to the increaſe of the attractive 


force, ſeems plain; for it was obſerved in the laſt experiment, the at- 
traction was capable of changing the direction of the rays at the diſtance 
of ſeveral inches; whereas a ſnap or ſpark is ſeldom produced, when 
the non- electric is held more than an inch and half diſtant. II n 
the attraction decreaſes, as the ſquares of the diſtances increaſe, as i 
probably does, the attractive force will be many times greater in ont 
caſe than in the other, and if where the attractive power was weaker, as 
in the former experiment, there were ſo many rays of the electric mat- 
ter collected, as to be ſufficient to produce a light, it cannot be thought 
extraordinary, when the attraction is fo Honey increaſed" on the nearer 
approach of the non- electric, that both the denſity and velocity of the 
particles ſhould be thereby increaſed, ſo as to produce heat ſufficient to 
fire the vapour ariſing from ſpirit of wine, or any other inflammable 
vapour. E inn F wn LS, 1 | DELTA IEEE 07 4. 2 * 8 5 
And that the quantity of the electric particles is greatly increaſed, as 
well as their velocity, is evident from that large ſurface of the rod, 
which, by the approach of a finger, is in one ſpark diveſted of them; 
and which requiring ſome time before it can be again ſufficiently recruit- 
ed, I apprehend is the reaſon of that interval between the ſparks. And 
here it muſt be obſerved, that the diſtance the point of the non-ele@ric 
is held at from the rod, in order to produce the greateſt ſpark, muſt be 
varied, in proportion as the rod is electrified-in a greater or leſsdegree ; 
the more ſtrongly the rod is impregnated the greater will be the diſtance; 
and if then the non-electric is brought nearer, the ſparks will be ſmaller, 
but ſucceed each other quicker ; A that when it is brought almoſt to 
touch the rod, they will appear like a ſmall ſtream. The reaſon of 
which I take to be, that as the electric atmoſphere ſurrounding the rod 
is denſer nearer it than farther off, when the non: electric is brought into 
ſo very denſe a part of the atmoſphere, it will from thence become nearly 
as electrical as the rod itſelf ; and therefore loſe great part of it's attrac- 


from the rod which are nearelt to it. 
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tive force, and conſequently will only be able to draw-off thoſe particles 
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+ BLECTRICETY. 
I would, farther take notice, that the ſparks are '@lWays: produce ; 
the ſpace, between the non · electric and the rod, and oſten appear & 


iſſuing from the non- electric. This appearance is | probably: Wing o 


390 


1 thoſe particles, which, by their elaſticity, are reflected back again tron 
ö the non · electric towards the rod, and which, by ſtriking againſt thoſ 
y coming from it, produce both the ſparks and noiſe that i Heard; a 
. as I have already..ſhewn, that the particles often appear in luminous ray 
iq k at the point of the.non-electric,; it thence happens, that che ſpark is fr. 
I WAY; kindled ſo near to the non-electr 10, as to appear as. Ming 
Y | rom At. Ch * 1147 Jet! NO Hug? DO e 2 06 10 181 © i) 
* 1 obſerved, in my former paper, that ſeveral ingenious gegtlemen WM 
g from. this. appearance of a light a the point of, the non-eleQhje, hn 
4 | imagined there was a current of electrical efiuvia. continually iſſying 
i = out of it, and which, ſetting in towards the electrified; rod, Was the 
i cauſe of the attraction, of the Electricity: and this conjecture of thei 
will ſeem to be greatly favoured by the following experiment. 
If ſome; of the fibres of a.down-feather be faſtened to the end of: 


ſmall ſkewer or wire, and made electrical, they will ſtropgly repel each 
other, and will expand themſelves on all ſides to the greateſt diſtance 
poſſible from each other; but if a non- electric perſon bring the point of 
a pair of compaſſes, or any other ſmall- pointed body. near them, they nil 
be repelled from it, and driven up together as with a blaſt of Wind, and, 
in the dark, a light will be ſeen as ifluing from the point; from whene 
it might be concluded, that the fibres are, repelled by Mudia iſſuing out 


o 


of the point of the non- electric. 


. A 


Fe; Loans 
As the Abbe Nollet endeavours to account for the attraction of Elec- 
tricity on this principle, I ſhall offer ſome conſiderations, which, not- 
withſtanding theſe appearances, have induced me to be of a different opi- 
nion; and they are founded on the following obſervations, -/. + '*/ 
1. That however replete any bodies may be with the electric matter, 
none of theſe phenomena are ever produced, unleſs the Muvia arc 
firſt excited in ſome particular body, and put in motion, either by 
rubbing, or ſome ſuch-like operation. 1 
2. That the effiavia are not to be equally excited in all bodies, but much 
ſtronger in ſome than in others; and that, in particular, they are not 
capable of being at all excited in metals by friction. In 15 AY 
3. The attractive and repulſive property will be ſtronger or weaker in 
any body, in proportion to the quantity of excited via wherewith 


it is impregnated. 


f\ 


4. That thoſe bodies which are moſt eaſily excited by friction, -will re- 

cCeive the leaſt quantity of the electrical uvia from any other ec 
body; and, on the contrary, metals, or thoſe bodies in Which they 
cannot be excited by friction, will receive the moſt. 
From theſe obſervations I think it may be ſhewn, that this appearanck 
of light is ſo far from proving that the eAuvia come out of . 
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ENTRY 
lectric. at whoſe point they are viſible; that from thence it cannot be 
concluded the hep any of the electrical matter reſiding in it, but is 
rather a proof to the contrary. E or Thave already ſhewyn, that the ſame 
appearance would be produced from che ſetting in of the uvia into 
the non electric; and this might be confirmed, if neceſſary, by a variety 
of experiments. And as thoſe bodies, at whoſe point this light appears 
ne ſtrongeſt, afford us no ſigns of their having any of the electrical ef- 
1 fuvia reſiding in them, either by their attracting or repelling other bodies, 
glass, Cc. nor in ſhort any ſort of evidence whatſoever, but what ariſes 
from this appearance; may we not expect ſome better proof of their be- 
ing poſſeſſed of theſe efluvia, before we admit of their iſſuing out of 
them? | | iv M's 159360 * OT nee T16972 
Again, it appears very extraordinary, that-thoſe bodies, in which the 
effuvia cannot be excited by any other method, - ſhould ſend forth ſuch 
ſtreams of them, only on their being brought within a few inches of the 
electrified rod, and that theſe ſtreams ſnould increaſe as the rod is more 
W ſtrongly electrified ; and yet that few, or none of theſe. ſtreams: ſhould 


firſt-mentioned bodies are themſelves ſtrongly impregnated, the ſtreams 
| will diſappear, and they will be ſo far from parting. with any of their 
Nuvia, that, on the contrary, they will be ſtrongly repelled by the rod. 
I farther apprehend, on this ſuppoſition, it will be extremely difficult, 
if not impoſſible, to account for the ceaſing of the ſtream from the 
point of the non- electric on ſtopping the machine; as likewiſe. that. the 
rod ſhould ſo ſoon be diveſted of it's Huvia, on ſuch a non-electric's 
being held near it, which it would otherwiſe retain for ſeveral hours, 
and which I think is a ſtrong proof of the uvia's paſſing from the rod 
into the non- electric. And that it certainly does ſo, may be confirmed 


by the perſon who holds the non- electric ſtepping upon a cake of wax, 


when he will ſoon become electrical, from the uvia he will receive 


point; which ] apprehend cannot be accounted. for on any other princi- 
ple, but that of the ſetting in of the Muvia at the point of the non- 
electric. And as I have already ſhewn, that all the phenomena are na- 
wy turaily to be accounted for on this principle, without being liable to any 
of the above-mentioned objections, I muſt remain of the opinion (till T 


can ſee theſe objections, anſwered), that this appearance of light. is no 


proof that the efiuvia iſſue out of the non- electric, but of the direct. 
cContrary. | 2. | c a 

34 The above-mentioned objections might, be brought, with equal force, 
We 2840 the fibres of the feather being repelled. by effluvia iſſuing out of 
the point of the non- electric that is held near it, and in particular, that 


this effect would ceaſe to be produced, either when the machine was ſtop- 
bped, or the perſon who held the point became electrical. And to theſe I 


would 


or by their being capable of being excited in them by friction, as in 


iſſue from thoſe bodies in which the uvia can be excited: and if the 


(thro* the point of the non- electric) from the rod; but ſo long as he 
continues to be ſo, there will not be ſeen any light to iſſue from the 
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mmer Hf 
would add, that if this was really" the caſe; the fibres Wbuld ö 
to be repelled, notwithſtanding any alteration in the Tape" of e ren 

electric; whereas, on the coktrary, if the joint of à pair f com 5 

was held towards them, inſtead of the point, they would Be rd 
attracted to it: and the ſame wilÞ always happen, Whenever zn 
body is brought near them inſtead of a pointed one. 
The true cauſe of this remarkable phenomenon T 3 t0 be wh 


different denſity of the efluvia at the extremities of the two botie, 


for I have already ſhewn, the hui will be much denfer at the be. 
mity of a pointed body than at an obtuſe one: and as the force by wig 
the particles endeavour to expand themſelves, increaſes in proportion» Wl 


their denſity, it follows, that the particles will be reflected back with 
greater violence from the pointed body than the other; and this foro 
exceeding the attractive power of that mn feather, u 
which it is directed, the fibres will be repelled by it; whereas the force 3 
with which the particles endeavour to expand themfelves from the obutf WA 

body, being leſs than the attractive power, it follows, that the fibres d 
the feather will continue to be attracted by it. 
Exe. IX, Take two plates of metal, very clean and dry, whoſe ſurfaces xs 
nearly equal; hang one of them horizontally to the electrifled rod, and 
bring under it upon the other any thin light body, as leaf-filver, &; 
when the upper plate is made electrical, the filver will be attratted by 
it; and if the under plate is held at a proper diſtance, will be perfectly 
ſuſpended at right angles to the plates, without touching either f them; 
but if they are either brought nearer together, or carried farther aſun- 
der, the leaf- ſilver will ceaſe to be ſuſpended, and will Jump up and 
dovn between them. The ſame effect will be produced, if you reverſe 
the experiment, by electrifying the bottom plate, and ſuſpending the 
other over it. /// ENTS 

If the upper plate is electrified when the leaf-ſilver is brought near, 
it will be attracted upwards by it, and thereby become electrical; and 
ſo long as it continues to be electrical, it will likewiſe be attracted down- 
wards by the non- electrical plate. Whenever therefore this laſt attraction 
added to the gravity of the ſilver, which acts in the ſame: direction, 1s 
equal to the contrary attraction upwards, the leaf-ſilver will, by means 
of theſe two oppolite forces, be kept ſuſpended between the plates, and 
will continue to be fo, as long as the equality of theſe forces is preſerved. 

I have already ſhewn, that the attraction between any two bodies will 
always be in proportion to the different quantity of electric uvia they | 
are poſſeſſed of; the greater that difference is, the greater will be the attrac- 
tion. In order therefore to obtain this equal attraction at firſt, the lea 
filyer muſt be imbued with a greater or leſſer quantity, in proportion 3 
the plate is more ſtrongly or weakly electrified; but always with a much 
leſs quantity than the plate; and likewiſe the lower plate will require © 
be placed at different diſtances, in proportion to the quantity of electric 

matter the upper plate is poſſeſſed of. As therefore the ſuſpenſion 1 


a 


of ELECTRIECHTY. 7 5 

glver depends upon the exact proportion of attraction (ariſing from 

on _— quantities of electr ic matter) in the two plates and leaf. : 

61 ver,. it follows, that Whatever alters the quantity contained in an 
one of them would prevent the ſuſpenſion. N ate 218 2 W 
'S$ It is well known, that, by the attraction between any two bodies, the 
. cctric Huvia are continually drawn off from that which has the great- 
ea quantity of them, till the other being ſufficiently. impregnated, the 
attraction ceaſes. In order therefare to preſerve theſe Proportions, it 
is neceſſary, that, as faſt as the non - electric plate draus off any of the 
efiuvia from the leaf - ſilver, it ſhould part with it again and ſo, by 
[continuing to be a non-electr ic, an equal degree of attraction be — 
rom 


£ 


ſerved ; and again, that the leaf - ſilver ſhould-receive a freſn ſupply 
the electrical plate, equal to what it conſtantly parts with ; and the elec- 
trical plate muſt likewiſe receive an equal ſupply from the globe; and that 
there is ſuch a conſtant current of the electrical uvia, is evident, from 
thoſe ſmall ſtreams of light, viſible at the two corners of the ſilver next 
the plates. If therefore the globe ſhould be ſtopped, or the under plate 
by any means become electrical, theſe proportions would be thereby de- \ 
ſtroyed, and the leat-fitver-wauld: ceaſe to be ſuſpended: > 55 54 

That the;leaf-ſilver is always nearer to the non-electrical than to the 
electrified plate, is owing to it's receiving it's ſupply of Muvia from the 
atmoſphere ſurrounding the electrified plate: for as the plate is more 
ſtrongly electrified than the ſilver, it's atmoſphere of Muvia will be denſer. 
to a greater diſtance than that ſurrounding the leaf - ſilver, and therefore 
can ſupply an equal quantity at a greater diſtance than what the lower 
plate can receive from the ſilver, whoſe atmoſphere is rarer; and therefore, 
as the ſilver will always be ſuſpended in that part where the two currents 
are equal, without which I have already ſnewn the proportion would be 
deſtroyed, it will conſequently. be always nearer to the non- electrical than 
to the electrified plate. If the experiment is reverſed, by electrifying the 
under plate, and making the upper one the non· electric, the only diffe- 
rence will be, that the gravity: of the ſilver muſt then be added to che 
attraction of the electrified plate, and will therefore cauſe the filver. 
either to be nearer the non, electrical one, ot the plates to be moved a 
little farther aſunder, or perhaps bot.. ee, eee mh 


33 Electricity has a power of dividing ſubtilly. ag Aird with 4 Ae 
tic the parts of thoſe bodies which it diſſolves, and transfers them to thoſe. wry of the. 
Places where the electrical ſparks appear. If odorous ſubſtances: are ever H ulreſi of 


lo cloſely confined in glaſs veſſels, it ſo divides them, that their exhala-etricity ia 


Medicine, by, 
tions penetrate the glaſs as eaſily as magnetical powers, and flowlike John Hag. 
river thro! the atmoſphere of cylinders and chains, to Which the Elee--Winkler, 


tricity is communicated. The electrical matter, which comes out of Pre at Leip- 
the other extremity of the cyl d 1 „ek, I R. S. 
y cylinder, gives an aromatic odour. to the N 


hand that touches it. But the odour communicated does not ſtop in that 2 W e 


part of the body on which the electrical river has flowed,” but with a Mar. 1748. 
continued aſpiration pervades the Whole human body. Not only the Dated Mar. 


W {kin and garments are ſcented, but even the air breathed by the lungs, 42 174% 
= | e | ca 320; 


62. Feb. and: 


c 
— 2 * 


* F ˙:— Ä ne * 
= n n ” 
# 5% - py —_— 


n 
n * 


Fs, 


2 erer 
| $4 ö the ſpittle, and the ſweat of the perſon affected, ſmell of the uro 
2 | 1 are agitated by See che lows velit}: id nx; 1 
| This unexpected virtue is made probable by feveral obſervations and 
experiments which were made with care and attention. In tags fig 
a glaſs veſſel with water, and diſſolved nitre therein. This veſſt]:{togy 
unmoved for ſeveral weeks. The water therefore became very cher. 
after the heavier parts of the nitre had ſubſided. At the latter end of th, 
year I put a wire into this clear water, and joined it to à metallme tube 
ſuſpended on ſilken threads. I put under this tube at different time 
fometimes metals, ſometimes metalline veſſels full of water, in which 
were glaſs ſpheres filled with metalline particles-. When theſe were p- 
pared I excited the Electricity. The electrical fire touched the bodie 
placed underneath. I repeated the agitation of Electricity for ſever 
days. And now, beyond my expectation, I found a. great quantity o WM 
nitrous parts of various textures in the metals and veſſels, Which ha 
been touched by the electrical fire under the metalline tube. More veſck 
were placed in the room where I made the experiments, and were nt 
touched by the electrical matter from the metalline tube. In theſe ther 
was no trace of nitre. Hence it is eaſy to conjecture, that the parts of 
nitre are taken out of water by Electricity, and carried into places which 
are touched by the electrical fire. 27 07 gn¹νο 8 BG | 
About the beginning of the preſent year 1748, I received a letter from 
Venice, which greatly confirms this conjecture. The author, \Joome 
Daniel Gaifel, related an affair, which ſurprized all the learned in Venice, 
Bologna, and other cities of Italy. It was accompanied with a printed 
epiſtle in Ealian , written by an eminent perſon at Venice, Sig. J. 
Franc. Pivati. In this epiſtle, the ſubject of which is Medical Electr- 
city, he relates a ſtory of wonderful effects to Sig. Fr. Maria Zanutti, Sc. 
cretary of the Academy of Bologna: and the art, by which theſe things 
were performed, was the invention of Pivati. A manifeſt example of 
the virtue of Electricity was ſhewn in the balſam of Peru; which was o 
concealed in a glaſs cylinder, that before the application of "Electricity, 
there could not be the:leaſt ſmell of it by any means diſcovered. A mat, 
who having a pain in his ſide, had applied hyſſop to it by the advice of 
a Phyſician, approached to the cylinder. The man was electrified h l, 
went home, fell aſleep, ſweated, and diſperſed the power of the bal 
lam. His cloaths, bed, chamber, all ſmelt of it! When he had te 
freſhed himſelf by this ſleep, he combed his head; and found the bal 

ſam to have penetrated his hair, Io that the very comb was perfum 
The next day S. Pivati electrified a man in health after the ſame mannei 
who knew nothing of what had been done before. On his going inte 
company about + an hour afterwards, he found a gradual warmih di, 

_ © fuſing itſelf thro? his whole body. He grew lively and more che 
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- ine whence it proceeded : but he himſelf perceived, that the per- 
—4 9 from his own body, at which he was much ſurprized 3 not 
WS having the leaſt ſuſpicion that it was owing to the operation, that had 
deen performed upon him by S. Piat. 
Fgeing ſtruck with a relation ſo extraordinary, I was deſirous to try the 

pover of Electricity on certain ſubſtances, and found the event to confirm 
pP nat had been related. I put ſome, beaten ſulphur. into a glaſs ſphere, ſo 
ven covered and ſtopped, that on turning it over the fire, there was not 
tue leaſt ſmell of ſulphur perceived. When the ſphere was cooled, I elec- 

tried it. Immediately ſulphureous vapours iſſued from it, and on 
continuing the Electricity, filled the air, ſo as to be ſmelt at the diſtance 
of more than 10 feet. I called a friend well verſed in Electricity, Prof. 
anbold, and ſeveral others, as witneſſes and judges of this fact: but 
ey were preſently driven away by the ſtench of the ſulphur. I ſtaid 
Ja little longer my ſelf in this ſulphureous atmoſphere, and was ſo im- 
pregnated thereby, that my body, cloaths, and breath, retained the odour 
even the next day. On repeating the experiment in the preſence of one 
who was converſant in the effects of ſulphur, the ſigns of an inflamed 
blood were viſible in the mouth on the third day. After this I tried the 


* 


When I had treated it as before, the ſmell of cinnamon was ſoon per- 
ceived by the company, and the whole room was in a ſhort time ſo per- 
fumed. by it, that it immediately ſaluted the noſes of all that came in; 
and the odour remained on the next day. I tried the balſam of Peru 
with like ſucceſs. My above-mentioned. friend, whoſe teſtimony I did 


not care to be without, after he had received the power of the balſam, 


ſmelt ſo ſtrong of it, that going abroad to ſupper, he was often aſked 
by the company, what perfume he had about him. The next day, when 
1 drank tea, I found an unuſually ſweet taſte, owing to the fumes of the 
balſam, that ſtill remained in my mouth. In a few days, when the ſphere 
had loſt all the ſcent of the balſam, we let a chain out of the chamber 
== window, and extended it thro* the open air into another room detached 
from the former. Here we ſuſpended the chain on ſilken lines, and gave 


knew nothing of our purpoſe; When the Electricity had been excited 


muffin up his noſe he ſaid he did. Being aſked again what ſmell it was, 


be ſaid he did not know. When the electrical commotions had been 


& <ontinued a quarter of an hour, that room ſmelt ſo ſtrong of it, that the 
man, who knew nothing of our balſam, ſaid his noſe was filled with a 
ſweet ſmell, like that of ſome ſort of balſam. After ſleeping in a houſe 
at a conſiderable diſtance from the room where the experiment was tried, 


chan ordinary in his tea. 


chan uſual. His companions were ſurprized at an odour, and could not 


effect of a more agreeable ſmell, and filled the ſphere with cinnamon. 


it into the hand of a man who. ſtood on an extended ſilken line, and 


for ſome time, the man was aſked whether he ſmelt any thing; and on 


he roſe very chearful in the morning, and found a more pleaſant taſte 
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of ELECTRIC YS 
„ben Teonſideer cheſe chihgss I cannot think: ie improbable, mut Rhe. 


tricity may be of ſervice in the curv of ſome diſeaſes. There arc z great 
: denelich to be expected from mediane ʒ for vicher MA“ 6e particles bing 


mixt with che blood or other jucie, are to be ſeparated Wi expeligd' 
fuch as are beneficial to health are to be introduced. Ia both cheſe caſes 
Electricity may be of ſervice. For as ſoon as it touches a hun body, 
t immediately pervades it in ſuch a manner, that no place id Teſt” * 
from it; nor is there any thing in the body, that ean be rendered vol. 
file, that is not diſſolved, diſſipated, and carried off by ii We cannot 
doubt therefore, that blood, with which Electricity is ——— is 
divided into more minute parts; that ſeveral of them are ſeparated from 
the maſs of blood, and in a ſhort time are diſperſed in the Ar, The 
tenacity of the blood does not blunt the electrical power; for does the 
firmneſs of the veins hinder the avulſion'y nor the fat repreſs it. The 
toherence of glaſs, tho' it is much firmer than the contexture of the 
veins, fleſh, and fkin, cannot however hinder ſpirits and arottiatidks from 
being diſſolved into particles, that fly off thro* the pores of the Wah! 
We feem therefore to have reaſon enough to think, that Electricit) may 
eauſe certain ſubſtances to fly off from the kaqrgs and Weser "parts of . 
the body. 

T but the blood and humours of the dody are Seal agitated; re- 
folved, and attenuated by Electricity is manifeſt's for I knew 4 woman, 
whoſe menſes flow immediately on her being electrified. Dr Thebeſus 
wrote to me a few days ago from Hirſecbberg in Silgſſa, that his being 


electrified was conſtantly attended by a bleeding at the noſ. 


But Electricity has not only a power of ſeparating and expelſing, but 
is alſo very efficacious in filling the blood with powers, which we con- 
tained in plants; and minerals; Which is manifeſt from what THave already 
ſhewh with regard to ſulphur, cinnamon, and balſum ef Perm. The 
electrical power "of nouriſhing the blood differs from the uſual method 
of healing in this, that it ſupplies the blood with aliment without the 
help of the ſtomach, and that it "enriches the vital; juice with thoſe exha- 
lations, Which paſs thro? the "glaſs, and excel in fubtilty” and purity. 
Medicines received by the mouth muſt be carried into the ſtomach; be- 
fore they can be mixed with the blood, and waider'thro* many and long. 
paths, and therein be changed. But the ſpirits raiſed by benign Elec. 
tricity, flow into the blood without theſe windings. © Sometimes à part 
of the body is difordered by it, becauſe the-paſlages, thro" which the 
blood or 'other liquor ought to flow, are ſo obſtructed, that tlie remedies 
applied have no power at all of opening them, or at Jeaft require a Jong. 
time for it. But the part that is touched by ele@rical ae * Rrongly 


hc pp and penetrated by them. 
By the conjunction therefore of medicine and Ahe ceniiical tn; Jam 


of opinion, that new and happy cures of diſeaſes may be 'perfotined, fe- 


arkable examples of which have been. publiſhed by the Tearned 8. 
walt, who made uſe of the advice af a learned a experience I 
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ſician . , He reſtored the abſtructed eourſe of the blood in a woman, by 


treating the uſual medicines in {ſuch a manner, that their powers reached 


the body of the patient by means of Electricity; from the giaſs cylinders | 


in which they were incloſed. S. Fivali's aſliſtanee was implored by 8 


young gentleman, who' was ſo, miſerably affected by an abundance 1 
Collected and corrupted humour in hig foot, that it eluded all the at- 


tempts of the Phyſicians. S. Pivati filled a glaſs cylinder with proper 


materials, and having electrified. it, applied to the part affected, which 
he cauſed to emit electrical ſparks, and continued the operation for ſome 
minutes. When the patient went to bed, he had a good night, and a mi- 


tigation of his pain. When he awaked in che morning, he found a me 
red tubercle on his, foot, which only itched, as if a, cold humour ha 

flowed thro? the inner part of his foot. He ſweated every night for 8 
days together, and at the end of this time was perfectly well. After 
this S. 8 Biſhop of Sebenico, came to S. Pivati, attended by his 
Phyſician and ſome friends. His Lordſhip was at that time 75 years 
old, and had been afflicted with pains in his hands and feet for ſeveral 
years. The gout had ſo affected his fingers, that he was not able to 
move them, and his legs, ſo that he could not bend his knees. He was 
ſo miſerable, that when night came, his ſervants were obliged to bring 
him in a chair to the bedſide, and lift him gently into it. The poor old 
Biſhop intreated S. Pivati to try the effects of Electricity on his body. 
He proceeded after the following manner; he filled a glaſs cylinder with 
diſcutient medicines, and managed it ſo that the electrical virtue might 
enter into the patient. He preſently felt ſome unuſual commotions in 
his fingers. The action of Electricity was continued for 2 minutes. 
His Lordſhip in leſs time than could be imagined, opened and ſhut both 
his hands, gave a hearty ſqueeze with his hand to one of his attendants, 
got up, walked, ſmote his hands together, helped himſelf to a chair and 
ſate down, wondering at his own ſtrength, and hardly knowing whether 
it was not a dream. He'walked out of the chamber down ſtairs, with- 
out any aſſiſtance, and with all the alacrity of a young man. Soon after, 
S. Pivati relieved a Lady of 60 years in like manner from the gout, 
with which ſhe had heen 6 months tormented, Her fingers were much 
_ ſwollen, and continually trembling, and one of her arms was canyuiled. 
But after receiving the powers of Electricity for a minutes, the trembling 


of her lingers ceaſed: and the next day the ſwelling was fo far abated, 


that ſhe could draw on her gloves, and make uſe of her U 
. Theſe things are ſo manifeſt, that there ſeems: to he no room to doubt 
of the aſſiſtance that may be given to Medicine by Electricity. In whi 
Opinion I am greatly confirmed by the concurrence of the judicious: 
{ilful Phyſician S. Mongagui, Profeſſor of Anatomy at Padua, who 
—— approved of what 8. — had donc, and encourage 

| ed in his attemps to improve Medicine, in a manner ſo ben 
human kind“ ., Fr For . Sine Wer Ty offw ner / 
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Euter from 34. Though perhaps as many curious and welFecontrived experiment 
| M. Henry bark Goren Elland as in alf the other parts of e aiſeo. 
| _—_ 2 Ff ver the general laws and properties of Electricity ; We have not hitherto 

sdent, con. Attended to the effects that may be thereby produced in the bodies of 

cerning ſeue- living animals, any further than to aſſure ourſelves they may be Killed 

ral Medical thereby; a ſuppoſition that diſeaſes may be cured by means of this power, 

„ e having met with ſo little countenance amongſt us, that very few trials 

455 > 276, e been made, to aſcertain what, in diſtempered caſes, it can or ean- 

Read March hot perform. Foreigners, on the contrary, ſeem fond o beſieving that 

13. 1748. the ſubtile electric fluid (be it fire, æther, or whatever elſe) which can 

| pervade all bodies, and (being accumulated) even kill an animal, in cer- 
tain circumſtances, and by certain methods of application, may, poſſi- 

bly, in other circumſtances, and applied in different degrees, and by 
different methods, ſo operate on the fluids or ſolids, and perhaps on 
both, that very beneficial and ſalutary effects may reſult therefrom. © 
With this view the Abbe Nollet made ſeveral experiments on hving 
birds, kittens, and human bodies; and if we may give credit 'to the 
accounts thereof communicated to us, he found, in every trial, that 

_ perſpiration was ſo conſiderably promoted thereby, as to cauſe a very 
ſenſible difference between the weight of ſuch animals as had been elec- 
trified, and others of the ſame Kind that, were treated exactly alike in 
every reſpect beſides : whence he naturally concludes, that, in caſes 

where it is neceſſary to quicken the circulation of the fluids, and throw 

off a greater quantity of the perſpirable matter, Electricity muſt be 
greatly uſeful {i lf te nt V1 ; 0385 7 
The Philoſophers in 1taly and Germany have applied their induſtry to 
diſcover by experiment, how far Electricity may, ſimply and in itſelf, 
be of ſervice in ſeveral diſeaſes, and likewiſe how far it may conduce 
towards conveying the more ſubtile and active efluvia of uſeful Medi- 
cines, either into the whole body, or into ſome diſtempered part, Mr 
Watſon read, laſt Thur ſday, before the Royal Society, an abſtract of the 

preceding paper. Ry ie L Hoe Ein nu 

My ingenious friend Dr Joſeph Bruni, one of the principal Phyſicians: 
at Turin, and F. R. S. has likewiſe ſent to me an account, lately re- 
ceived by him, of experiments made at Rome, and at Bologna; which I 
now lay before you, in order to ſhew what attempts to the ſame purpoſe 
have been made in different countries, and by different people. The 
Doctor informs me, that at Turin they have repeated, with great ſue- 
ceſs, the electrical experiments made in England, whereof I had ſent him 
printed accounts; that people all over Itaꝶ are buſily at werk making 
electrical experiments; and that, at Bologna, the electrical power has 
been applied to the cure of diſeaſes. He then gives me a tranſcript of 
an account ſent him from thence in French, which, tramſlated, is 48 

r r 

A man, who had been for a whole twelvemonth deaf of one eary with 

a continual noiſe in it like the running of water; attended With Wh $ 


* 


oF 


Sa ee 
renn 
viotent pain whenever he lay with that ear uppermoſt, coming to Dr 
Verati for advice, the Doctor electrified him, bringing out abundance 
of fiery ſparks around the diſtempered ear; which,” in about five minutes 
that the electrification was continued, became as red as if a bliſtering 
plaiſter had been applied to it. But the redneſs diſappeared in a few 
minutes after, the patient paſſed the night with leſs pain and noiſe, and 
Fr d ne 
A footman belonging to the ſaid Doctor, being taken ſuddenly ill of 
a violent pain in the head, which continued many hours, he was there- 
upon electrified, the Doctor cauſing the ſparks of fire to iſſue from the 
temple wherein the pain was felt. The part appeared red, the pain 
abated; in 3 hours it was entirely gone, and has never returned ſince. | 
A woman that nurſed one of the Doctor's children, having had a 
moſt grievous diforder in her eyes for ſome months, with a continual. 
running of water from one of them, and a conſtant pain over the eye- 
lid, came to the Doctor for advice; who immediately electrified her, 
bringing out the fiery ſparks about the eye and'eye-lid, whereby the eye 
appeared very much blood-ſhot ; but that went off in + or 8 minutes. 
The woman felt leſs pain the following night, and opened her eye in the 
morning more eaſily, and without being obliged to wipe it, as ſhe did: 
before: the watry humour and pain were much diminiſhed ; and the 
Doctor hoped, that, by repeating the operation twice more, he ſhould. 
be able to cure her quite. 6 I (SHOTS -I8 
Dr Bruni gives me next his information from Rome; which is, that a 
gentleman there covered the internal furface of a cylinder of glaſs (which 
ſome uſe inſtead of a globe) with a purgative Medicine; and that a man, 
electrified therewith; found on the fpot the ſame effects as if he had 
{ſwallowed the Medicine: He then recommends to us in England to try 
how far the electric power may be of ſeryice in diſtempers. a 
Theſe caſes, Sir, and particularly the laſt, as it may to ſome: appear 
extravagant and whimſical, I ſhould have been cautious of bringing 
before the Royal Society, had you not judged it proper they ſhould be 
added to thoſe ſimilar accounts from other places which were read to us 
laſt meeting. I think neither myſelf nor Dr Bruni anſwerable for the 
truth of theſe facts, as we relate no more than what we have received. 
In truth, all the pbænomena in Electricity are ſo wonderful, that it is 
ſcarcely prudent to deny the poſſibility of any accounts concerning it, 
till we have made experiments carefully ourſelves: We are very ſure it 
is poſſible to render a living body replete with electrical Muvia, or to 
tranſmit and ſend ſuch Mudia through a living body, in a ſtream, as 
long as we think proper: we are not. ſure that it is impoſfible fbr theſe 
| Muvia to convey with them into that living body: the moſt ſubtile and 
denen Nevis of other ſubſtances ;” and if che) can do .o, the Effects ſug. 
geſted are not holly improbable z/ for ſeverab experiments have GS 


' 


blade. very minute quantity'oF "Medicine, "transfuſed" ditect!y into te 
Wood, and circulating fluids, will have the ſame effect as a large doſe 
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1 bright ſilver light colour; from the braſs. (eſpecially near it) the flaſnes 
Ns. 488. p. were green; and from the egg of a yellowiſh flame colours which lems 


eee 5 
thereof taken into the ſtomach. Therefore even this laſt, caſe, romamic 
as ĩt may ſeem, ſhould not be ahſolutely condemned withour.a fair trial; 
ſince, we all, I believe, remember the time, when thoſe pen 
Electricity, which are now che moſt common and famiſiar to us, Won 
have been thought deſerving as little credit, as the caſe under conlidera- 
tion may ſeem to do, had accounts of them been ſent us from Rome, 
Vauenice, or Bologna, and had we never æxperienced them ourlelves. .. _ 
4 letter from 33. 1 haye a ſon about 16 years old, that has been for 6.07. x years 
Mr Robert paſt troubled with ſudden fits that intirely take away his ſenſes. I got 


Roche, to the him all che helps I could, but to no purpoſe; at laſt I ſent him to St 


Prei. 6/7 A » a { - # X | 
Va Ak Bartholomew's Hoſpital, as an out- patient; and there he was turned out 


being Jer en as incurable... So finding his caſe deſperate, I conſidered the power of 


Fre by Elec. Electricity, and made a large machine for electrify ing; and, afterwards 


ons N. ſhocking him commonly twice a day, he has received ſome benefit: and 
A laſt Sunday, being May 15, he being on the pedeſtal, and very high elec- 
1748. Dated trified, and having on a coarſe fuſtian working frock, the condenſing 


Londen, May phial being on the conductor, and I, touching him to procure {naps az 
5 7 uſual, touched his right ſhoulder blade; and, to my great ſurprize, the 
bs. 77 6 of furzy flax of the frock caught fire, with a great blaze, and burnt the 
Whole breadth and length of the ſhoulder, the flame riſing 6 inches above 
the collar, and I believe would have ſet the frock on fire, had I not put 

it out with my hands. There was no fire in the room that day; this 

was about noon ; neither was there any thing that could have any in- 

flammable vapour there, . i CET Th 

My ſurprize was the greater, becauſe all I read on that ſubject lays 
nothing will burn but what ſends forth ſuch vapours. + hs | 
At 9 the ſame evening I made him put on the ſame frock, and touched 

the left arm, where the flax had not been burnt before; and it had the 
ſame effect as above. 1 + eee ara; 
Extra ofa 36. I ſaw laſt week in London ſome electrical experiments; in which 
letter from new field of reſearches there are daily new diſcoveries made : the actiyt 


ebe Rev. D : . 9 „nun 
Steph. Hal c, electric fluid ſeems to be a great agent, in conjuction with the air, in the 


F. R. S. to the production of fire. 


Rev. Mr . A warm thick piece of iron being ſuſpended by two filk lines, bad 2 
Weltly Hall, warm very thick piece of braſs laid on it, on which was placed a com- 
concerniug mon hen's egg: when electrified, the flaſhes from the iron were of-4 


Experiments. 


409. June to argue, that ſome particles of thoſe different bodies were carried off in 
go _ the flaſhes, whence theſe different colours were exhibited. |; + 7 
8 ON It is ſuſpected that great degrees of electrifying have oc ſome 
1746-7 Read women to miſcarry; and no. wonder that ſuch ſudden ſhocks. dhauld de 
Jane 30. it. I wrote to Mr Mig the experimenter to electrify a frogs, While the 
3748, Circulation of it's blood was viewed with a microſcopes $0 de if it ac 
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Ne obſerves, that a piece of linnen that bias never been ατH,enů iI 
ſoon give a good degree of Electricity to a large w,Hm glaſs tube ; vis. 
an 


unt ofthe meaty" paſte, which; weavers derek the linnen with / and 
therefore any e linnenThus dreſſed WII do. tt S uvneldo s 


ome Gentle- 


it through à ſpace meaſuring 6532 feet, the Electricity was Percep- 4 
abt in n of time leſs 8 £22. of a ſecond. Bur 2 aig | Apa 
men concerned were defirous, if poſſible, of aſcertaining the abſolute 9 mea/ure ther 
| velocity 'of Electricity at a certain diſtance-z and a: method had Deen 6e. _ 
thought of, by which this might be determined with great exactneſs: dd : * 
Accordingly, Aug. fg. 1748. there met at Sh, &;-Hill for this pur- r, W. Wat⸗ 

ſe, the Preſs of the R. Soc. Rev. Nr Bireb, Rev. Dr Bradleyy Aſtron! fon, F. R. S. 
Royal Jams Burrow, Eſq; Mr Allicbt, Mr G Grabam, N. Graham; N* 489 p. 


the R. Soc. Dr Bevis, and Mr Grifchow, jun. a Member of the R. Acad. SORE 228 
Fs . Jt LS 2 TL 1 156 1 1748. 


of K. at Ber bn) o n 263 51 nd bavolgas au To y 

It was agreed to make the electrical circuit of 2 miles; in the middle 
of which an obferver was to take in each hand one of the extremities of 
a wire, which was a mile in length. Theſe wires were to be ſo:difpeſed; 
that this obſerver being placed upon the flobr of che room near the elec: 


trical machine, the other obſervers might be able in the fame: view to ſee 


the exploſion of the charged phial, and the dbſorver holding the wires ʒ 
and might talce notice of che time lapſed between the diſcharging che 

phial and the convulſive motions of the arms af the obſerver in eonſe- 
quence thereof; inaſmuch as this time would ſhew the velocity of Elec- 
tricity, through a ſpace equal to the lengeh ef the wire between the 
coated phial and this obſerver; bf fs ani n 9013: * 

The electrifying machine was plated ine the fa houfe as it was laſt 
year. We sthen found ourſelves greatly embaraſſod by the wirels being 
conducted by the ſide of the road, which we were compelled to, on ac- 
count. of the ſpace neceſſary for the meaſuriug of Sound: but ſo great a 


diſtance from the machine was not now Wanted, though the circuit 


through the wire was intended to be at leaſt 2 miles- We had diſoo- 
vered,. by our former experiments, that the only caution he nhegefdary 


was, that the wires conducted upon dry ſticlæs ſhould not tuch the 


ground, each other, or any non- eſectrie, in a don ſicterable degree, in any 


part of their length: if they, did not touch each ether, the returns of 


the wire, be they ever ſo frequent, importech lierle, as! cht ire had been 


found to conduct Electricity ſo muck better han the ſtickd It. 4s 


therefore thought proper to place theſe Nick in ad g a diſtant 
from the machine. The length of this Feld being eleven chains, or 


than 22 
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fore the Royal Society the beginning of laſt winter an ac An account of” 
courit of what had been done by forme gentlemen,” in order to aſcertain % Eper. 
che reſpective velocities of Electricity and Sound from which ĩt appeared; , made by: 
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6 feet, eight- returns of the wire from the tp te. we htte of the 
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„ | miles, the quantity of wire in for the Electricity to paß through 
n to make the experiment. NOF Canan OT TIED Hog d Wige TJ 
1 ; : ; , | Le —_ | py the 0 9 5 
32 We had found laſt year, that, upon diſcharging the eleftrified phials 


I ifa obſervers made their bodies part of the circuit; one of which graſped 
1 the leaden coating of the phial in one hand, and held in his other one 
extremity of the conducting wire; and if the other obſerver held the 

, ther the ſhort ron rod with which the exploſion; was made g upen this 


4 A 0 \ . \ 


exploſton, I ſay, they were both ſhogued in the ſame inſtant, which 
aas that of the exploſion. of the phial. If therefore an obſerxver, making 
his body part of the circuit, was ſhocked in the inſtant of the exploſion 

| of the charged phial in the middle of the wire, no doubt would remain 
ol the velocity of Elctricity being inſtantaneous through the length of 
that Wbole wire. But if, on the contrary, the time between Making 

the exploſion, and ſeeing the convulſions in the arms of the "obſerver 

; holding the conducting wires, was great enough to be meaſured, we 
then ſbhould be able to aſcertain it's velocity to the diſtance equal to 
dhe quantity of wire employed only, let the manner of the Electricity) 
diſcharging itſelf be what it would ant, 
It has been a queſtion. with ſome, who have conſidered this ſubject, 
whether the Electricity, in compleating the circuit from the matter con- 
tained in the glaſs, paſſed. either by the wire in the mouth to the coat- 
ing of the glaſs, the contrary way by the coating to the wire in the 
mouth, or otherwiſe directed itſelf both ways at once? that the Electri- 

city muſt paſs off one of theſe three ways, was certain, as therexploſion 
would not be complete, unleſs in the inſtant thereof ſome matter very 
nom electric communicated between the wire in the mouth, and the coat- 
ing of the glaſs. Unleſs therefore the obſerver was placed in the centre 

of the conducting wires, it might be objected, that the experiment was 

nat made with the exactneſs neceſſary; becauſe any perſon, who was 

of opinion that the Electricity directed itſelf. from the mouth of the 
glaſs to the coating, might object, if the wire from the ſhort-iron rod 

to the obſerver. was only : the length of that between the obſerver: and 

the coating of the glaſs, that the Electricity, in the time found, paſſed 
only through the ſhort wire, and vice ver ſa. But if, as it was here 
thought proper, the obſerver was placed in the centre of the conducting 
wire, let the direction of the Electricity be what it would, no difference 
could happen in the reſult of the experiments, if made with the neceſ- 

ſary caution; becauſe, if the effects in the middle and both ends of the 
wires were inſtantaneous, the concluſion therefrom would be very ob- 
vious. To make the experiment, the ſame. phial filled with filings of 
iron, and coated with ſheet - lead, which was uſed laſt year, was placed 

in the window of the room near the machine, and was connected to 
prime conductor by a piece of wire. To the coating of 
phial a wire was faſtened; which, being conducted upon dry ticks 
to the before- mentioned field, was carried in like manner to the bot- 
tom; and being conducted thus from the bottom of the field to £ 


. 


CTR 


t0ps- 8285 from, the Sr times, returned gain 
into £ 


eld in one hand me e near the ma 
hine, 2 the — hand of this-obſerver,'| another” wire, of the 
me length with the former, was conducted in the ſame manner, and 


Reg 1ato't In regen Was faſtenod to the i iron rod with - which mor, * * By 
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e e on was made. The whole length of the wires, allowing"to 


yards for their FPS PG :the- ſticks, mounted to 2 miles 2 and 6 4 
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As the night preceding-.theſe: experiments had deem very 1 

was taken, by ſilk lines properly diſpoſed, that the wires in their 

from the window of the houſe might not touch: the wood thereof; 

from the e of 

ened. . en Eil on £43 VN; WH 144. 10 485 AM 
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let, 


When all. 2 — of the apperatue were properly dupoſcd, {vera * A 4 


ploſions of the charge d, phial were made; and it was invari ſeen, 


that the obſerver ho ing in each hand one of the extremities of — 4 


wires Was conyulled 1 in both his am nnn of making che * BYE 3 


plolions.. his. det trad and zun ed 10.9222, On ee 
Inſtead. of one, .4 men were then placed Holding: | back ber by a - 
hand; near the machine, the firſt of which held in his right hand one 
extremity of the wire, and the laſt; man the other in His left. "They . 
| were all ſeen convulſed in the inſtant: of the exploſion. * Every one wha 
felt it, complained of the ſeverity of the ſhock: 


It was then deſired, by one of the gentlemen e chat an ex- 


* £35 


on ſhould, be made with the obſerver holding only one of the wires! 


his was done accordingly., but the obſerver: felt nothing, the phial 


diſcharging itſelf ; in a different manner to what it did before. on account 
of the circuit's not being .compleatediyncg of en nk Dad 4.0 36037 


Wh 
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thi A 00d. the electrical circuit mi ight be ſhort: - . = 
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It was then tried, whether an obſerver. would be ſhocked. upon is 


diſcharge of the Phial, if the 2 wires at their extremities lightly touched 
each other, whilſt an obſerver. at the ſame time held one Of theſe about 
a foot from their ends in each of his hands. Upon trial he felt nothin 


thou h the phial exploded very. quick; - becauſe the i ge. 
the Electricity better than the —.— of the obſer iron oy conducted, | 


It was then tried, whether or no, as the ground-w was eg if ah! G50 
pong was made with the obſerver holding the extremity of each wire 
anding upon the ground near the window. of the houſe, any differ- 
ence 10 ariſe in the ſucceſs of the experiment. No difference Was 


found, the obſerver being ſhocked in the inſtant of the 
before, in both his arms, — acroſs his breaſt. a r 92 


Upon theſe conſiderations we were fully ſatisfied, thut- eirough the 


whole length of this wire, being, as I mentioned bef; feet, 
the velocity of lefricity - was lu .... 1. 4301 * —_ ns 


As it was found. laſt year, we. obſerved. 
0. 2 . un $ xe ſevere. ee e e 
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" of EUDOCTRICIAW © 
* the report ol che exploſiott. ar the prime oonductot was little,” in ch 
128 — — of that which is heard when the cireqit is Hort. From When 


on. 


. conjectutec, that then very loud report, in the” eXp 
38. 1 


5 den is canfined te u very hort oirenf t. 
bange, (. The ange dees der mauve dad properties er eg be 
rn Leen, : within-thale fen hear dhe pürful of many excellent and in. 
Warſon, 7: genigus penſpns 61 and maſt. of ich exttaorditiary phienotnend)” Which 
1 N . have been made to appear in one place, have, With proper attention 
claring that to the requifite.cieumnitanees,” appeared others: but there have hap- 
he as well a: ꝓened 2 very remarkable ec pt ons to this rule The firlt is, that the 
many others, odgurs of atoriterous ſubſtances do not only pervade, fr om fr iction, the 
2 oy _ glaſſes . which contain them, but that cheſe odours were carried” along 
Ot 5 with the current of Electricity into ſuch non- electric bodies as were 
1bro' glajs by deſtined to receive them, and maniſeſted themſelves in thoſe bodies 
f means of Elec- communicating to them their: fmell, and other properties. 5 Theſe, ; N 
rricity ; and other things yet mere extraordinary, were ſaid to have been performed 
Seen by Mr Pivati at Venice, and to have been repeated by Mr Winkle at 
ticular ac- 96-44 5 ; 
count of Prof. Leipfick ; but though no care or expence has been ſpared, either by Abbe. 
Boſe at Wit- Mollet at Paris, Mr Fallabertat Geneva, Mr Beſe at Wittembers, Pere 
temberg's ex- Gro at Turin, and/by:mylelf at London, to bring about the fame effect, 
Sn 1 they have hitherto been- unfucceſsſul. For which reaſon the truth of 
or cauſing a theſe relations has hæen greatly queſtioned By many; as Mr Buctamare, 
Glory to ap- in a“ treatiſe ſince publiſhed, fays, that Mir Pivati confeſſed tc thoſe, 
fear round a who addreſſed themſelves to him to ſee the experiments, that niore eſ- 
2 Y pecially made with balſam of Pu, that it never ſucceeded but once, and 
Ne. 404. p. Mat he could, never repeat it. like wiſe received yeſterday Aletter from 
348. Jan. &c. Abbé Nollet,. who is juſt returned to Paris from Turin and Ha. He 
1750. Read ſays, that his firſt care was to inquire into the truth of thoſe wonders in 
March 1. Electricity, of which we have heard ſo much for almoſt 3 years, and which 
'743-5% have not ſucceeded; either with himſelf or me: and he imagines” the R. 

Soc. would be glad to k nͥůõà / what they really were : for which tealon be 

has juſt now ſent a Memoir to the D. of Richmond; in which will be ſeen 

the moſt circumſtantial account he has been. able to procure of them at 

Turin, at Venice, and at Bologna. For his own part, he thinks that there 

has been a t deal of prejudice, credulity, and exaggeration; i | 

which may be added, very little care and caution in making theſe ex- 
periments. He is now ſorry he has loſt fo much time in attempting to 

make them; and thinks Mir Minrbler has been too haſty in allertings 

Gat he had repeated theſe Italian experiments: but why thould he call 

em Halian, when the nation he ſays will not allow the appellation, and 

except 3 perſons, he finds there no defender of what has been Taid to be 
done; and adds, that there is not a Philoſopher of repute there, who be 


/ 


lieves them any more than.himfeltf'® f/ 8 
This experiment then ſeems not to arrive at what we have been.told; 
but, for further information, we muſt wan rin the reception af Abbe 
- Mollet 's Memoir. 5 , 
, The 


* Tentamen de ui Elefric. &c. p. 183 


3 


| . 

e, an enpckituent called hy Prof. Bos at WW; 

Them m The making thiv'ex 

2 by this geatienriz in r 

Hle . if in electriſing e globes; and place 

9 P ne a large cake of pitch, little little a lambent flame a 
— the pitch, and ſpreads itſelf around his feet; ſtom Hence by 

it is propagated to his knees, his body, and at laſt to his head * that then 


has been attamed to 


ſuch a one in ſome meaſure, as is repreſented by Painters in their orfia- 
menting the heads of Saints : that in chi Rate” if the electriſed man 8 
touched by one chat ĩs nat, the pain felt by both is very ſevere; reaches 
from the finger to the ſhoulder, and remains a long time. Prof. Boſe, 
in another part of his * writings, ſays, that the bearification indeed does 
not always ſucceed with him; that ſometimes, when other circumſtances 
have been very favourable, a man wilt be. beatified by one Iphere in 2 
minutes; at other times, 2 or g globes wil not do under & er 8 mi- 
nutes; and even at ſome times after 20 minutes, when 53 or 6 globes were 


made uſe of, no light has been viſible: thar under dis ſame Sifeutmſtan- 


ces, when one perſon was: capable of being beatified;' another was not. 
This is a ſhort account of Prof.: Baſe's beatification, given in his writ- 
ings, in Which, nevertheleſs, nothing of What he ſays eſſential & the 
operation is omitted io Din herds To SWIXOD jd wein T7129 
This experiment, which was not only: a deſtrable thing to be Ren} Vit 
as it ſeemed to communicate to/nateleftic bodies a preater quantity of 
Electricity than any other did, that of 'Zzydex"excepted;" I was very de- 
ſirous of repeating: But though I omitted no troùble, and varied not 
the leaſt circumſtance, that oould any ways cbnduce thereto; I Was dif- 
appointed. I tried the combined force of may globes, of different 
machines, in the beſt weather, and with different perſonz, but ng radi- 
ation in the manner before: mentioned. When I under went this operu- 
tion myſelf, ſupported by ſolid: electrics per of more chan 3 feer gl, 


a, 2 dagbag e 1 found in m 
a t upon t n in my head, and ow many parts ef m 

body ſuch * as would ri felt from a vaſt — of ec 
— upon our bodies at the ſame time; but * oog ſtantly obſerved 
this ſenſation to be greateſt in thoſe parts of my body! which Were neareſt 
any non electric; hut ſtill no light upon the head; though te malke the 
eye more ready to obſervocit, this e periment Was inthe dark for 
tome continuance. The ſenſation of the ſnaps in this ſtate Were very 


acute. If the hand of a by ſtander Was -brou he:nearths back' of t 
band of the perſon elefifed, the ah : 


as feverat others 


his — ee 
2 " Ie Hs Cc pag. vl. dnt FE ann, a 
| ER 8 8 6 2 "OR always 


men the 
periment, ig the manner 


2508 
by continuing the electriſation the man's head is ſurrounded by a glory, | 


and as much diſtant; from the ſides of the ro as . to prevent 


ſent forth 
of luminous points; and — e 


= Wy - rere pr 
1 always moſt vrillunr in thoſe" Apes (cer leq nid 
-more,: hen the non · electric as brought to a proper Ulſtanen gh, 
was vaſtly ſhort of that mebtioned by _ Boſe, not only in is luſtre, 

— it never was general, hardly ever ſfie wing itielf in 2 parts of th 
body at the ſame time, This want 1 after many trials us 1 
no means doubted Mt Boſe's veracity, induced me to conclude, ht 
ther ſome very eſſential part of the apparatus had been ſupp 


the author, of that a Ait of Germany, being upon the — 15 
more dry, and more fit, than that of our iffand. It was diffcult 11 


deed, to allow this laſt, 28 the experiment had failed here, aftet the Ion 
continuance of a very dry ſeaſon. This wart of ſucceſs occaſioned wy 
perſons here, well verſed in theſe matters, to conelude, that the expe· 
= in Hesi bad been <ndried; forthek in Germany” . in 
land. Wr ths N 
833 fake tics: aber, 1 Ir: cn this pw the Sib 
ner before mentioned, had been-made' no-where upon the Continent; Mui. 
zemberg excepted ; and Mr Jallabert at Geneva; in his excellent & treq- 
tiſe upon Electricity, ſays, that he had likewiſe attempted it; but in- 
ſtead of beatification, he ſaw from the hair of the head of che perſon 
electriſed, eſpecially from the back part thereof, à great number of lu- 
minous points. Theſe, he ſays, were likewiſe obſervable upon his eloaths, 
- which were made of a mixture of thread and cotton, more eſpecially 
upon their borders. When the perſon electriſed changed his Caddo 
upon the pitch, upon which he ſtood, the place he left appeared lumi- 
nous. hat this gentleman mentions beſides is very near alice to what 
I myſelf experienced, and what I haue juſt now related. He ſays like- 
wiſe, that he believes Mr:Bo/e 1 . * che ee . 1 716 "007 eee 
the beatification ſuccee. 

A. perſon here however, that we vihould: not even ſeem, ky be addy 
by our neighbours, exhibited to the public the famous experiment of 
beatifieatiop, found out, as he ſays, by a German Profeſſor. Whether. 
he knew how this- experiment was ſaid to be done, or whether it was 
with him as with many of the diſcoverers of. the Longitude, and of the 
quadrature of the circle, I do not determine; but thus iti is that his er 
Prriments has been exhibited as Mr Boſe's for 2 or 3 years.... 

Lam unwilling to be thought: to detract from the merit of this expe- 
went, which L think a very beautiful one; but I take upon m de fay; 
that it differs as eſſentially from every part of chat, ſaid to hate bern. 
1 70 by Prof. Boſe, as any two electrical experiments ſoever:᷑]ẽ 

In a letter, I wrote the beginning of laſt yeur; to my — 
Mr Boſe, among other things, I acquainted him uf my net being able 
to make the beatifying experiment N and that, cas far as I had yet 
heard, nobody. any - Where had been able to doit, ſo that thꝭ power of 
ſeeing this extraordinary Phenamenon was yet: with hiniſelF: alone. * 
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of ELECTRI eO f MM = 

* ale math Ant if any material Part of the proceſs bd in 
omitted in his weitings, he would commumieste it 5 for that ferne pes- von 

here were not quite ſatisſied of it's having ever beet made! To this M e 

was ſo obliging as to ſend an anſtwer nearly in the following Words. 
„As to my beatification, I am highly obliged: to you for writing to eee 
ſo freely; and candidly about it ; atid 1 'will diſcover to you my whole 
r artifice without any retention, though I coricealed the Ame ene vt 
my friends and correſpondents : but, Sir, it is true, that I have i . : 
« belliſhed a little my-beatification by: my ſtile and expreſſions”; bolt ic Lor 
« is alſo true, that the baſis of the phenomenon is conſtant. 'TTound i . we 5 
« our armoury at Leipæig, a whole ſuit of armour, which was decket 5 
« with many hullions of ſteel; forme * pointed like + nail others in form 
like a, wedge others pyramidal. In the dark you well Know, that 
not all, but very many, of the ſaid ballons will. fparkle” and gliſter 
« with tails. like comets: and it is clear, chat when the Electricity is 
« very vigorous, the helmet upon the head of the perſon electriſed wifl 
« dart forth rays like thoſe round the head of a canoniſed Saint; and this 
« is my beatiſication. You are the firſt, Sir, with whom I ruſt my my 
« ſtery, Which it you communicate to the Royal Society, IJ hope you will 
« take care of it's being inſetted in the Philoſophical Tranſattions,” that 
the beatification did not ſucceed until I communicated my metliod. 
40 F le have imagined this experiment of mine to be extra va. 

and falſe. If the armour is not ornamented with ſteel bullions. 

64 * Lane it will not ſucceed. ©: If the armour is well enfiche@'with bk. _ 


ht to > 1112 eln 
If, N Lud 


lions, and well poliſhed, the comets appear twice, once in the air, 
<« and once by reflexion from the armour} A ſtomacher, or a doublet, wal 
« ſet, with, nails or needles; will exhibit a ſmall degree of beatifie ation. 

Thus far Mg Boſe, to hm I am very much obfiged, fbr the diſcove 

of his p 15 I cannot but be ſorry for his having, aas he fayy, em- 


belliſhed his relation by his ſtile and expreſſions- The language ef Philo- 
ſophers ſhould not be bind with che licence of the Pots; their dim in 
the commuticating their diſcoveries to the world ſhould” be ſimple truth 
without deſiring to exaggerate as we conſtantiyi fee enough to raiſe 607 
admiration every ſtep we take in inveſtigating the operations of nature? 
The electriſing a man Ae armour, with ſeveral globes;-nwiſt 
exhibit, a Very beautiful phenomenon, b the Electrietty runfjing off ftom 
ſeveral of the: -points 3::butil:cannort but ſay, it muſt fall greatly Mork of. 
the general radiation promiſed and expected from the precedinę bee 
39. If your Grace ſhall: have done me the honourito hav peruſed the Fran of a 
treatiſe I ſent, intituled,.| Recherches ſur Ius Cauſe} purbiru era deR Phent- letter fromthe 
menes. elefFriques, you Will have ſeen my doubts touching the fedlity' of 425 Nollet, 
certain facts publiſhed. in dtaty, and which have not fuceeeded an- Witt * 1 
elſe. Lwill not diſſemble, That the defire ef, knowing how: APN 54e Nb 
things were true, has been onA of the principat motives of ny Jolltneys mond, F R S. 
. 15 if 80 have been . 4 ed the fruits — — acrompanying: 


this reſpect, you Pn ar re” been an am 


Reh of car tax 


1 
. 
= 
1 | 
. 
18 


_— Of BUBOMTRICIAT, 
in Electricity, how © n intereſts itſelf in relation to the ſubje& of 
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your (Grace afterwards. to preſent to the N. SI well thu 


hich. 
ho mug 


publiſbed in "1050 3 ir; and, as ohe of it's Me „ I think it am duty 0 
5, this Memoir; and, as one gf it's Members, it my due 
tay, wy mupicate the reſult of my labours. As ] correſpond of My. a n 


trarlatrd WNO jt Mell verſed in theſe matters, it may not be difagreeable to him th 


from the put theſe papers in a gondition to be laid before the R. de I have made 


5e Walon, the whole tour of [taly, which has enabled me to make many Serve 


F. A S. big Ons relating t Natural Philoſophy. I have made ſome experiments at th. 


p. 358. Pated C ralto del Gam, near Naples, which take off a good deal, in my opinion, 
r«1is. March,gf the mar vellous of that famous phænomenan. I propoſe to my ſelf the 
5: 1759- Honour of tranſmitting them upon ſome-future-occiſiony ag my letter b 
_ * Fas too long. The eructations from Veſuvius were very gfeat When 
7 A was there, and were the prelude to 3 earthquakes, which happened juſt 
after my departure, and Which. I was fortunate enough not. ch be Witneh 
of. The Lagunes of Venice, and the waters of the Mediterruncan dea, 
appear luminous every-whete in ſummet, in dark nights & T Have diſcs- 
vered, that this A tmigh's a very. ſmall inſect, which multi. 
plies prodigiouſly;'Þ'have: heard all my life; that the Water of the 
ocean appears ſometimes lumiaous: It may poſſibly proceed from thi 
Jaw cauſe, and I ſhouldthp very glad of r particular inquiry into thi 
fa 197 wor PETIT oo by. 9 | Toy 7 1 5 3381) Trans | ; * 4 1478 wt © 45 2? | 
An Exanina-.;. Electricity, after having excited eyery»where the emulation” of the 
tion of certain ingenious, after having filled us with wonder by an infinite number of 
Phznomena phenomena more ſingular and more admirable-one than another, ſeetns 
1 r within theſe few years, to have ſhewn itſelf equally ſurpriſing, but more 
he: uſeful, in Tay, than it had done in England, France, Gumam, Kc. 
where, for theſe 20 or 25 years, ſo great a progreſs had been made. 
We have heard of nothing lefs than the cure, or the almoſt ſudden re- 
lief, of diſtempers of every kind, and of purging all ſorts of perſons in 
a manner of all others the moſt proper to avoid the repugnancè and diſ- 
guſt we naturally have to medical potions. Even that diſeaſe Which we 
are moſt deſirous of eoncealing, was not by theſe means without it's re- 
medy ; the mercury being volatilized, and carried, by the electrie mat- 
ter, into the body of the patient, tinged his {kin of a leaden colour, and 
procured him a certain cure by a copious ſalivatio . 
The manner in which this was done was not leſs to be wondered 
than the thing itſelf; Perſons afflicted with inveterate gouts, theuma- 
tiſms, fluxions, tumours, Sc. were relieved therefrom by being electrized 
for a few hours, and often a leſs time was ſufficient. Sometimes the 
tubbing a glaſs tube only, or at other times a glaſs tube lined wich ſome 
mamedicine appropriated to the diſeaſe of the patient, r 
IA Theſe medicines, to exert their operation upon * 6 
- , the glaſs; and this they were very certain of, as they ſaw*thent ſenſibly 
|... Ginuniſh in their quantity, although the glaſs containing dhe 1s fü 
Ded s Cloſe as por — hermetically. To promote ſtools, it is p- 
„ degeſſary chat a perſon ſhould be electrized for 6 or 8 minutes, ek 
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©. AO SLECTRECITY, 
feat to the, R. Sog. and to, ſome ingenious men in Rranee, the ro. 
ful ar on experiments, which well agreed with thoſe of Th, 
and upon the credit of which he had made them. 
\., For, my pwn part, I Will ſpeak without, any reſtraint: When found 
way attempts were fruitleſs, I without any difficulty..communicated, it 
„ 11 85 Fhiloſophers with whom 1 correſponded; I. deſired them 
| „ Wh to let me know if they had been more ſucceſsful than myſelf, and t 
© arqyaint me how. they, had proceeded, that I might contormy- myſelf 


* 5 


C 


f thereby. * Was much more willing to confeſs my inability, and to learn 
from others the method which muſt of neceſſity be obſerved, than to be 
deprived ger from ſeeing thoſe phenomena. whichjought'to.reſul 


| 74 8 therefrom. Inſtead of inſtructions, which might conduct me to the 
= ſucceſs I wanted, I received nothing but ſuch. confeſſions, as mine: ffom 


1 theſe I ſaw, that all methods had been tried; and that nothing remained 
4 to be done, but either to believe every thing upon the faith of others, 
or to doubt, without hopes of being better informed. The figlt of theſe 
two caſes was directly oppoſite to the law I had determined to abide by, 
when I firſt engaged in the ſtudy of Experimental Philoſophy; and tie 
other was putting a great violence upon myſelf. But from this moment 
I formed my project of travelling; and, among the different motive: 
Which made me undertake the journey to Tah, I muſt confeſs one of 
the moſt preſſing was, the deſire of ſecing ſucceed, in the hands of thoſe 
who had ſaid they had, thoſe phenomena in Electricity, towards the ve- 
rification of which I had 2544 8 ſo many fruitleſs efforts. I formed to 
myſelf a great pleaſure in ſeeing balſam of Peru, Benjamin, Camphire, 
Cinnamon, Sc. pervade an electrized glaſs, which I had taken care to 
ſtop myſelf; to ſee people purged by the palm of their hands; to fee 
an old gouty Man, as the Biſhop of Sebenico , clap his hands together, 
ſtrike the ground with his feet, and walk freely, after.an.EleQrization 
of 2 minutes: but what ſtill more piqued my, curioſity. Was, to learn, 
if poſſible, why the Halian Electricity ſhould enjoy theſe prerogatives, 
to the excluſion of that of every other country. If this ſingularity was 
as real as it appeared to be, it was a new wonder more difficult to be ex- 
Plained than any other; and of which I propoſed to ſtudy attentive]y the 
_ circumftances, to endeavour to find out the cauſfſfſſGGmme. 
If I have had the trouble of paſſing the Alps, to ſearch out the truth, 
It is neither to conceal it, nor yet leſs to disfigure it with falſhood and 


* . 


I will relate, with a liberty truly philoſophical, all that L have heard, and 
all that I have ſeen: but if, in doing this, I fhall find myſelf obliged to 
contradict fome of the facts publiſhed by ſome perſons known in the te 
public of letters, I proteſt that it is without prejudice, on my part, to the 
aàdvantageous idea I may have of their candour or abilities ; and I fin- 
cerely wiſh, that the reader may conſider them in the fache manner, II be 
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obſcure av;this-of:which ire are now treating, an ingenious man, with:a 
r that which is true. 


ſance eaſily granted what I deſired: we ſet about it; and Pere Garo, a 
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the ſame time as I had been; that is, fifteen minutes ſucceſſivelyx. 

I did not perceive in myſelf any effect, which I could attribute to the 
Electricity; no extraordinary motion or pain in my bowels; and it was 
the ſame with M. Beccari, with the ſervant aged 40, and with the young 


PP 


Woman. nn | the RI FH 1 
But the young man of 22, being interrogated after the others, ſaid, 
that he had had in the night 2 ſtools, and ſome complaints of the colic. 
The ſervant of the houſe, who was aſked the ſame queſtions, declared, 
that he had had a very large ſtool, as though he had taken a purge. 
Theſe two laſt depoſitions were, as the others, taken upon the ſpot ; 


and I began to conſider them as important, when 1 learned, from the 
confeſſion of the laſt, that he had taken, for ſome days, a decoction of 


* ſuccory, for an indiſpoſition which he had not ſpoke of till then. 
he young man who laid he had had 2 ſtools, rendered his teſtimony more 
VOL. X. Part ii. : „ 0K nn 


might be repeated between us, and under his direction. His oomplai- 


May, 21. about 4 in the afternoon, the weather cool, but uncertain, 7he Experi- 


The ſecond 


Experiment.” 
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than ſuſpicious, by certain ſingularities ® which he was defi 


ſuch a manner, as to prevent my having any confidence upon What he 
ſaid. Tf oak Rang oa als "7:15 ©, WE Said Wi 
What J have juſt now mentioned to have found in theſe two ſe 

one of which kept me ignorant ſome time of his having taleen 
with ſuccory; and the other having teſtified: ſuch a love for the murvel. 
lous, that one ought in prudence to ſuſpect every thing he ſaid g; this l 
ſay, made me very delicate in the choice of the perſons who I was de- 
ſirous ſhould be admitted to our experiments. I declared that I was fjot 
willing to receive thereto either children, ſervants; or people of the 
lower claſs; but only that reaſonable people ſhould be admitted, and of 
an age ſufficient to leave nothing to be feared of the truth of What they 


= 


might depoſe. , 


The day after we had made our firſt ſet of experiments I was: again 
electrized 15 minutes ſucceſſively, as I had been the day before, hold- 
ing in my hand a large piece of ſcammony; and after me there went 


ſucceſſively through the ſame trial Dr Scherra a Phyſician, Mr Verne De: 


monſtrator of Anatomy, the Marquis of Sir:#, the Abbe Porta à Pro- 
feſſor in the Univerſity, the Preceptor to the children of the Marquis 
D'Ormea, and the Preceptor to the young Meſſieurs D*O/a. This day 
the Electricity was indifferently ſtrong. Eo oo nn 


* 


Ol all theſe perſons who were electrized, not one felt any pam l 


after ſeveral queſtions, the Preceptor to young Meſſieurs D'Ormes de- 


The third 


Experiment. 


thing, that could be attributed to the Electricity. 


belly, no one had any evacuation which could be attributted to the elec- 
trical power; but to ſay ſcrupulouſly. all that came to my knowledge, 


clared, that he had parted with more wind than he had uſually done, 
and he believed alſo with more urine. Thus of 7 perſons there was but 
one who ſuſpected the operation of Electricity to have had any ſenſible 
effect upon him, and this ſuſpicion, as we ſee, was a very ſlight one. 
May, 23 the Electricity being more ſtrong than the preceding days, 
we choſe a piece of new + ſcammony, very ſtrong in it's flavour, and 
which weighed 5iv. the Marquis D*Ormea, Dr Allion, a Phyſician, the 2 
above-mentioned Preceptors, Pere Gare, Count Ferrero, and myſelf, 
held, one after the other, this piece of ſcammony, and each was elec- 
trized 15 minutes, as had been done in the former experiments. 
IT wo days paſſed, and abſolutely none of theſe perſons perceived any 


© a. * = 


* This young man made himſelf very happy in relating to every body, that he had 
been electrized ; and that he had been purged thereby, as chongh he had taken phybc: 
and added, that, an hour after his electrization, having had the curiofity of viſiting his 


wife, to ſee what would be the conſequence, he had communicated this EleQricity 0 


her, and that ſhe had been purged as well as himſelf. + 7 . 
+ M. Bianchi ſuſpected, that the drugs we had made uſe of in our firſt experiment 
Had loſt their moſt ſubtite parts, only capable, as he ſaid, of being introduced with the 


electric matter. * An. 
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YOF ELECTRICITY, 41 
The Tame day we endeavoured to repeat an experiment, which M. 7he fourth , 


Bianchi had writ me word of ſome months before, and which, had not £*?-rimene. 
ſucceeded with me at Paris. This experiment was the tranſmiſſian of 
odours along a chain, or an iron bar electriaed. One of us prepared and 
applied a little piece of linen, covered with balſam of Peru, upon the 
iron bar, which received the Electricity ſrum the globe : We faſtened to : 
this rod the end of an iron chain, Which was electrized by communica- 
tion; and we expected, that the odour of the balſam would be trans- 
mitted to the other end of the chain, to which was hung a ball of me- 
tal. But this was expected in vain; nobody could perceive the lighteſt 
ſign of this tranſmiſſion! 14 ꝙ⅜ũᷓ eee 
M. Bianchi, ſeeing, as I did, that the reſult of all theſe experiments 
did not agree with thoſe, chich he had believed to have taken place be- 
fore, told me, that this difference might ariſe from our having employed 
an Electricity too ſtrong : becauſe. that which he had experienced with 
ſucceſs had always appeared more weak. I ſubmitted to this reaſon, hav- 
ing no other to give him more plauſible; and to bring the whole ope- 
ration, as near as might be, to it's firſt circumſtances, we met together, 
to the number of 14, at M. Bianchi's, ' where we were expected; and we 
were electrized, one after the other, by him, as long a time as he judged 
proper, ſometimes with ſcammony, and ſometimes with gamboge, which 
he'bimfelfihad-cliofen;s | ee on nt nin go en 
The machine uſed this. day was the fame; with which M. Bianchi had 
always made his on experiments. It conſiſted of an hollow glaſs cylin- 
der, 3 inches in diameter, and ſomething more than a foot in length *, 
mounted between two ſupporters upon a board, which was faſtened to a 
table with ſcrews: This cylindrical: veſſel was turned round, without any 
other intermediate apparatus, by an handle, which was at leaſt 4 inches 
in it's radius; ſo that the hand, by which this machine was turned, re- | 
volve@ with greater velocity than the ſurface of the glaſs cylinder, which —' 
was thereby put in motion b 
This machine had this convenience, that one perſon only might turn 
the handle with one hand, and rub the ſurface of the glais veſſel with 
his other: but there is no difficulty in comprehending, that the Elec- 
tricity could not but be always very weak with ſuch a cylinder, and from 
ſuch friction; ſo that, in the experiments of this day, we were ſcarce 
able to perceive any ſpaps in touching the iron chain, by which the 
Electriciey was communicated, or from the perſom electrized; but this 
was prkciſti y What was deſiree t. 1 nat 
T heſe experiments were made on Tburſday, May 29, between 4 and 
6 in the afternoon, in a very hot and ſerene day: on Sunday evening, 
all the perſons who had been electrized, being interrogated, anſwered 
without heſitation, and in a manner abſolute in all reſpects, that they 
had pergeiveg nothing which” could be attributed to theſe” experiments : 
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% _ CLALYETHLIET OE. —© 
| theſe perſons. were the Marquis! de Siria, Count Ferrero, the Nang 
D'oOrnta, M. de'Tignola, an officer of artillery, Pere Beegand, Pere 
Garo, Dr Allion, M. Verne, Dr Scherra, the Abbe Porta, the 2 Precep- 
tors, the young woman, whom I mentioned before, and myſelf, 
The night following, that is to ſay, that between Sunday and Monday, 
I vas troubled with an indigeſtion, and felt pains of the colic q but I attri- 
buted them much leſs to the being electrized the-preceding\Thurfday; than 
to ſome roots I had eaten the day before at dinner, and to a very large gla 
of iced ſemonade, which I had drank ſome time after, and conttary to 
my uſual cuſtom. Nevertheleſs, as ſome perſons were deſirous of ſaying 
that the electrizing had purged me, and that Lad! not the candour t 
ſpeak of it, I thought it my duty to add here for my juſtification,” that 
during my whole life I have had a weak ſtomach; that I could never 
take ice, nor liquors very cold, without a good deal of circumſpection, 
and always at the hazard of being incommoded therefrom; and that cheſe 
roots, which are called Ravohelh in Piedmont, ' notwithſtanding! my at- 
tention to eat ſparingly of them, had oftentimes diſturbed; my digeſtion, 
during my ſtay there, and at times when I had: no concern-/1n-eledtrical 
experiments. Beſides the not being incommoded for 3 days, and more, 
was ſufficient to prevent my attributing what happened to me to the elec- 
trical power. iel Ds „ ri n ne SO 
The extreme circumſpection, with which I was deſirous of chooſing 
the perſons for all our experiments; the difficulty of procuring and mov- 
ing ſuch ſick people, who were in a condition and diſpoſition to leabe 
nothing to be feared on their parts from their prejudice, and their heated 
imagination; that of reconciling my time with that, which a Phyheian 
of great practice could grant me; theſe obſtacles, I ſay, prevented m/ 
attempting with M. Bianchi ſuch cures, as he believed to have been 
brought about by means of the electric virtue, either by it's o action, 
or by joining thereto Medicines appropriated to the condition of the ſick, 
and contained in glaſs veſſels electrized by friction, But I eRifies:a 
great deſire of ſeeing thoſe perſons who had been cured, or confiderably 
relieved, by this method before this time. Laſked, for this purpoſe, 
the gentlemen of the Profeffion, who had been witneſſes of the expert 
ments, and who were yet in a condition of ſeeing every day ſuome of the 
perſons, cited in a manuſcript which Ihad of M. Bianchi's; and of whom 
the exact hiſtory is mentioned in the gth Chapter of a Trestiſe of NM. 
Pivati * : I went myſelf to the Shoemaker, in whoſe: ſhap the young 
man of 21 years of age worked, mentioned in the 1th page ef Ahe 
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> of ELECTRICITY.) 5 
ecard, will not permit me to diſſemble that my inquiries made with all 
— — diligence, and without any other — ys that of knowing 
3 have made me ſee ſufficiently clear, that theſe facts have been 
greatly exaggerated. IL am willing to believe, that it is the fault of the 
Eck, who, Being prejndiced perhaps by too: great: hope, and poſſeſſed 
by a kind of: enthuſiaſm, have ſaid ; themſelyes, and made Others believe, 
more than really was the caſe One might have examples enough to 
cite of ſuch illuſions; but be that as it will, I cannot help believing, that 
a great part of the electrical cures of Turin have been no other than tem- 
porary ſhadows, which have been taken with fa little too much precipi- 
tation, or complaiſance, for realit ies 
I carried with me to Venict the ſame curioſity, and the ſame deſite of 
being inſtructed, upon the ſubject of the tranſmiſſion of odours from 
medicated tubes, and of the cures, or of being relieved from diſorders 
almoſt ſuddenly, by the electrical power. One of my firſt cates was, to. 
find out ſome friends or acquaintance; of M. Pivati to acquaint; him of 
my arrival, and to obtain of him the favour of being admitted into his 
laboratory; and that he would have the complaiſance to ſatisfy my great 
dere of ſeeing him cauſe odours to pervade the ſides of a well ſtopped 
glass, or by electrifying to ; diminiſh ſenſibly any ſubſtance therein con- 
_ tained. M. Angelo Quirini, a Venetian gentleman, a great friend to the 
Sciences, and one always ready to aſſiſt thoſe who apply themſelves. 
thereto, did me this ſervice among many others; for which I am indebted. 
to his friendſhip and politeneſs. He accordingly. acquainted M. Pivati; 
and on Auguſt 1, 1749. we Waited upon him, and found there a large 
company, among which were ſeveral perſons of diſtinction: among 
others were M. Antony Maſſinigo, 


— 
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heretofore Embaſſador in Franct, Abbe 
Horter, &c. At the ſight of this great aſſembly I believed (and I had 
ſome reaſons for believing, it); that my curioſity had been ſuſpected of 
diſbelief, and of an obſtinacy to doubt; this company. therefore was 
called together to be an evidence of my conviction. I would have been 
willing to have bought at this price the pleaſure of ſeeing a phenomenon, 
for the verifying of which L had taken Se e trouble. The 
manner of making it ſucceed had been without doubt ſome novelty to. 
me, as curious itſelf as the effect which ſhould have reſulted therefrom. 
But how great were my ſurprize, and my regret, when M. Pivati de- 
clared frankly to me, in the preſenee of this whole company, that he 
would not attempt to ſhew me the tranſmiſſion of odours; that that 
Phenomenon: had not ſucceeded but once or twice, as he had ſaid in his 
firſt letter printed at Lucca, although ſince that he had made many at- 
tempts e that experiment, With che ſame as well as with other 0 
| r . 36-404 exit Bala - 
30 * bad been. equainte; F; | - artiva t Fences n.noti „ let 2 
Turin, which wg bg me ty 41 10 Magadag act d kay nc f 
could not make me believe. In this they did me great injuſtice; unleſs they took for in - 
credulity on. my part the precaution I took, againit illuſion, and falſe appearances... 
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Slaſſes; eee he had not ſo 
N I much as: kept the fragments of it!! auoh Heis ili e 


But at leaſt, I told him Ii might ſet him uſe one of this medi 
tubes, and weigh it before and after electrifying, to ſee, withrhimy: the 
included matter diminiſſi ſenſibly. This fact, he told me, had ſucceeded 
with him a great many:times; but that now there was too much com 
pany; that it was too hot, and, in) conſequence, that the Electricity 
would be too weak. for it. He might perhaps be in the right: but why 
did he call together ſo-numerous a company 19 mot os 

I then afked him concerning the cures related in his works, and eſpe- 
cially concerning that of the Biſhop of Sebenico . He! avowed to me 
(and in part I knew it already), that the Prelate was not cured z and that, 
ſince the electriſication, he had been as he was beforrmmme. 
I took my leave of M. Pivati, and acquainted him, that I propoſed to 
continue about a week in Venice; and I very earneſtly begged of him to 
collect together his beſt veſſels, to renew the ſubſtances therein, and to 
let me know, that, if they ſucceded, I might wait upon him, that [ 
might be able to publiſn them as an eye-witneſs; and I ſpoke to him 
with a good deal of ſincerity. M. Pivati promiſed me he would; but, 
as I heard nothing from him afterwards; I preſume that he had nothing 
to ſhew me. 6. nene ay; e 3 Se INES 

| Dr Sommis, of the faculty of Phyſic at Turin, being at Fenice a little 
while after me, had alſo the curioſity of viſiting M. Pivati in Auguſt laſt, 
and to ſee, under his management, the effects attributed to the medi- 
cated tubes. The following is the letter he wrote me upon this ſub- 
ject, Nov. I 5. I 749. l PAMY | | $: 040046 e. 10 
Here is, kind Sir, in a few words, the account of what I obſerved 
7 &« in Venice, at Signor Pivati's, during the month of Auguſt laſt. The 
235th day, after dinner, he electrified me, making ule of a tube of 
the length of about 5 inches, ande a little more than 2 in diameter, 
* cauſing me to hold in my hand an ounce of ſcammony. There were 
e preſent at this experiment his Excellency the Abbate Burbarigo, the 
Fathers Bertinelli and Magrini, Jeſuits, Dr Grampini, and ſeveril 
other perſons. - I found not any change in myſelf either that evening 
or the following day. The 29th of the ſame month I returned agan 
to Signor Pivati, where I found a gentleman of the Houſe of Soranz, 

2 Spaniſh officers, 2 other Venetian gentlemen, a Phyſician, and ſome 
* others; and he cauſed a tube to be lined ſor plaſtered within] for che 
experiment, which was repreſented by him in a dangerous light; but 

Which was not ſuch however as to hinder my telling him, that I 

* that the experiment might be made upon myſelf. - He: began then © | 
e electrize me at 35 minutes after 5 in the afternoon, and made an en 
« becauſe the line of the wheel tangled; at 37 minutes after 3. Having 
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eme 
«6 then newẽ⸗ fitted the line, he. began again at 5 minutes after C, and 
« continued till 14 minutes after; making again this time the ſparks to 
« iſſue continually from my forehead: This tube was nearly of the ſame 
© length and ſize as the formen The experiment being over, I then 
« prayed him to tell with Hat materials the tube had been lined and 
66 10 much the rather, as he had let fall in diſcourſe w ich the Spaniſh 
« gentlemen, that they might have ſeen me ſleep ; and he anſwered me, 
« that the tube was lined with 3 ij Zvi of flowers of Benjamin, and two 
« drams of Opium. Having heard him mention the Opium, I prayed 
« him to take the trouble of making another experiment, his Excellency 
« S. Abbate Pietro Barbarigo, and myſelf alſo, having with us 3 Jſs of 
« Opium; and he complied with my deſire. He therefore electrified 
« his Excellency, making him hold the Opium, that is to ſay, the 
« quantity of” 5ſs of it, in his hand, and the ſparks iſſuing from his 
« hand for half an hour together, beginning at 18 minutes, and fini ſn- 
« ing at 48 minutes, after ſix. In this ſecond experiment he made uſe 
« of the ſame tube which he had uſed the Monday before, the 25th of 
« the ſame month: but neither his Excellency nor 41 ſlept more than 
« ordinary. Theſe are the experiments which I made at Venice with 
« Signor Pivati. In my return home, paſſing thro" Placentia, I here 
« ſpoke with Dr Cornelius, who aſſured me, in preſence of Dr Riviera, 


« that he alſo had tried a great many times to purge others by electri- 


« fying them; but that it had never ſucceeded with him but once, which 
Vwas upon a maid - ſervant, to whom he had given ſome rhubarb to hold 
„ in her hand. Notwithſtanding which, finding it never to have pro- 
« duced the ſame effect in any other perſon, it rather ſeemed to him, 
60 2 other cauſe might have occaſioned what happened to his 
« maid.? ? e mi Dor | 
Me ſee then from this letter, and from the account I have before given 
of my, viſit to M. Pivati, that I have not been able to verify at Fenice 
any of thoſe facts, in which my curioſity was intereſted. I might add 
alſo (and I ought, without doubt, ſince I have engaged to mention ex- 
actly every thing I have been able to find out from my enquiries upon 
this ſubject), that of all the perſons of the country, who have been with 
M. Pivati, to be certified of the truth of his experiment from ocular 
demonſtration, and whom J was able to interrogate, I found but one who 
atteſted them, as having ſeen them: this was a Phy ſician, a friend of 
M. Pivati, whom I found at his houſe, and who had, as he ſaid, almoſt 
always aſſiſted him in his experiments. oo 
From Venice I went to Bologna, where I became acquainted with Dr 
Verati, a Member of the Academy De V Inſtitut. From the frequent 
converſations J had with him, I was convinced that he was a learned, 
wiſe, and candid man, as I had heard before. I laid before him, with- 
out ſcruple, the doubts I had, touching the tranſmiſſion of odours, the 
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Dr Nerat anſwered mes Nest, 4 That he had made many expert 
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e balſam of Peru pervaded from within ta the” utfiele Cf u gab ey. 


e linder which he ſhewed me.“ This tube however, at this time, would 


not convince us of it's having been done, although we rubbed it with 
our hands very ſtrongly: But upon my repreſenting to him, that as the 
glaſs was cloſed only with wooden ſtoppers, which could be taken off at 
pleaſure, to put in or take out the odoriferous ſubſtances, it might hap- 
pen, that the odours, agitated by the heat might have paſſed through 
the pores of the wood; he anſwered me, * That this was poſſible; and 


« although appearances had inclined him to believe the tranſmiſſion of 


cc theſe odours through the pores of the glaſs, he had nevertheleſs fuf- 
« pended his judgment upon this effect, as well as upon that from lined 
t tubes, until ne proofs, made with more' precaution, ſhould have en: 
< tirely diſſipated his doubts. Secondly, with regard to the purging by 
« Electricity, he had in his houſe a man and maid-ſervant, Who had 
« been purged in this manner: that at leaſt thefe two perſons had felt 
<« the ſame effects as though they had taken Phyſic ; after having been 
« electrized in M. Bianchi's manner: that this effect having no othet 


* apparent cauſe than the 1 electrization, the great number f 


«fatts of this kind, which had manifeſted themſelves at Turin, had de: 


* termined him to believe, that what happened to his two ſervants was 


the natural conſequence of this electrization: that, with regard tothe 
ce reſt; he propoſed to try the experiment again upon a ſufficient num. 
<« ber of perſons of another ſort; and if this method of purging was not 


* conſtant; according to the idea he had had thereof he would correct, 


„ with great freedom, what he had publiſhed thereupon” in his works, 
<« printed in 1748.” | | * RT" 

Thirdly, Dr Verati aſſured me, “ That the ten cures; related in his 
« work juſt mentioned, were exactly made in the manner they are de- 
« ſcribed :”* and they are related with a good deal of prudence, and 
with a ſimplicity which characterizes the truth. The fifth of them was 


told. and certified to me by the perſon himſelf, one day when I viſited 


Father Trombelli, Abbot of the houſe in which he lives. Theſe cures are 
not ſuch as give me difficulty to believe them : we ſee, at leaſt, that they 
are made with ſpeed : we ſee that the diſorder, if I may be allowed the 
expreſſion, defends itſelf againſt the remedy, and does not give place 
but by little and little; and that nature makes no ſudden tranſition from 
one ſtate to the other abſolutely different, by the means of an Electricity 
ſcarce ſenſible. Theſe cures, I ſay, give me no trouble to believe them ; 
becauſe it appears to me natural enough, and I have' ſaid it a great while 
ago *, that a fluid, active as the electric matter, and which paſſes into 
our bodies with ſo much eaſe, may produce therein, in time, alterations 


either ſalutary or pernicious. 2 ALF 496 
Im a diſcourſe read to the Royal Academy of Sciences juſt after Fafter, 1746- a 
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Of B'LBCTEREFOR  - 4 

1 learned nothing in the other cities of Taly, which did not ſtrengthen < 
my doubts in relation to thoſe electrical pbænomena, which I had'a deſire 
to verify in the courſe of my travels. Pere La Torre, Profeſſor of Phi- 
loſophy at Naples; M. De la Garde, Director of the Coinage at Flo- 
rence, one who has been much engaged in theſe inquiries; M. Guadagni, 

Profeſſor of experimental Philoſophy at Piſa; the Marquis Maffei, at 
Verona; Dr Cornelio, at Placentia; Pere Garo, at Turin; all theſe, I ſay, 
with very excellent and well-contrived machines, and with a great deſire 
of ſucceeding, have attempted many times to tranſmit the odours, as 
well as the powers of drugs cloſed (carefully) in tubes or ſpheres of glaſs, 
by electrizing them: all theſe have attempted to purge a number of 
perſons ; and, according to the accounts they gave me, have never gain- 
ed their point; or the little ſucceſs they had, appeared too equivocal to 
draw therefrom conſequences conformable to thoſe M. Pivati had be- 
lieved to have ſeen in his experiments. N 

I am now then, as it were, certain of what I began to believe laſt year, 
when I printed my treatiſe, intituled, Recherches ſur les Caufes particu- 
lieres des Phænomenes Eleftriques : I am, I ſay, as it were certain, that 
M. Pivati has been deceived by ſome circumſtance to which he had not 
given ſufficient attention; and what makes me believe it more than ever 
is, that he aſſured me himſelf, that this transfuſion of odours, and of 
drugs, through electrized glaſs veſſels, had never manifeſted itſelf to 
him but once or twice directly ; I mean by a ſenſible diminution of bulk 
and by ſuch emanations as the ſmell was capable of perceiving. 

Since I have underſtood Talian, I have been ſurpriſed not only to find Y 
this confeſſion in a letter printed at Lucca *, but alſo to ſee, that it had 3 
not had all the effect it ought to have had upon the minds of'thoſe, who | 
have been in a ſituation to be inſtructed : for my own part, had l known 
it earlier, I might have ſaved myſelf a great part of the trouble I have 
taken in verifying the fact; and I am aſtoniſhed, that they ſhould be 
deſirous of building upon ſuch very ſlender foundations. 875 

It is however upon this pretended tranſmiſſion, and with a glaſs tube, 
which was cracked from one end to the other, as M. Pivati tells you him- 
W if ; it is, I ſay, upon this fact, than which, in my opinion, nothing 
aan be leſs certain, that they have eſtabliſhed the uſe and effects of lined 
tubes, of which they are willing to abate nothing. But how can we re- 
concile theſe two things, the almoſt never failing operation of lined tubes, 
upon ſo many diſtempers which are ſaid to have been cured, or conſi- 
derably relieved, on one part, and on the other the tranſmiſſion ſo ver 
ſeldom to be perceived of the odours of the drugs incloſed in thoſe glaſſes, 


* Page 28. Un tale dileguamento ſaccedutomi in un cylindro, non mi & poi veramente 
ſucceduto in altri, di | 


81 quali mi ſon ſervito per varie guarigioni | 
FE, : 1 e la materia interna a ſegno, che fi riduſſe non oftante [efſere quaſi ermetica- 
er /s 7 q ” * fa 
ato alla ſottiliexxa di un delicats foglio di carta, e come un capo morto, che ne 
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de  OCBLECTRICUIPTY.! 
J wioith which you electrize ? If it is truly the Peruvian balſa, thi benja- | 
= | min, camphire, Sc. Which, being animated by the electric matter, 
lf have brought about ſo many cures, as M. Pivati has given us in his 
3 writings, why do not theſe ſtrongly-ſcented ſubſtances ſend forth their 
Muvia copiouſly, and always, in thoſe places where the experiments art 
| | made? And why do they not communicate themſelves by their odour 
0 to all perſons, who are penetrated thereby by means of ele&rification ? 
| Will they ſay, that the Electricity, ſpecifically operating upon their me. 
= | dical virtue, ſeparates it from their odoriferous quality? * Miſerable ſub- 
0 terfuge! Which does not merit to be oppoſed ſeriouſly; and the more 
ſo, as it is by the transfuſion of their odours, that they pretend to be 
aſſured of the efficacy of their [;ned tubes. ep = 

I am diſpoſed to believe, that the Electricity may have cured or re- 
lieved diſtempered perſons; but I do not find the proofs of M. Pivati 
ſufficiently ſtrong, or ſufficiently certain, to make me conceive, that the 
lined glaſſes have contributed to theſe good effects. I think, and M. 
VJerati himſelf appeared to me pretty muct: of the ſame opinion, that if 
any one has been ſo happy as to cure diſtemners by electrifying with 
glaſſes containing drugs, all that can be ſaid in favour of theſe ſubſtances 
is, that they have not hindered the operation of Electricity. 

M. Pivati appears by his converſation an honeſt and diſintereſted per- 
ſon, and one capable of inducing me to be of his opinion : but among 

the facts which he collects in his writings to fortify his proofs, I, find 

ſome that do not do much honour to his delicacy in chooſing; and which 

may. make him ſuſpected of too great credulity. Would one believe 

with him, for example, that the electric virtue was capable of ſetting a 

watch a going, which was ſtopped ; and, by it's means, of regulating 

it's motion, when ſo diſordered as to be impracticable to be done by the 

hands of the workmen * ? Would one believe with him upon the faith 

of a letter void of authority, and without having tried it, “ that an 

« ounce of mercury had been entirely evaporated through the pores of 2 

« glaſs veſſel, with which a man was ele&rized, which had made bis 

« ſkin of a leaden colour, and which had been followed by a copious 7 

- « ſalivation ?” This fact, which was ſaid to have been done at Naples, 

intereſting as it is, had there made ſo little noiſe, that I was not able to 

find any traces of it during my ſtay in that city, after the printing and 
publiſhing of the book, in which it is cited. 

If any one ſhould think fit to ſay, that it is from humour, or from 
ſome perſonal intereſt, that I am ſo obſtinate in diſbelieving the fact 
publiſhed in Tah, which are the ſubject of this Memoir, I flatter m. 
elf, that ſo unjuſt an imputation will make no impreſſion upon reaſonable 
people, by whom I have the honnour of being known, either perſonal 
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* Refleſfroni fifiche ſopra la medicina ellettrica, p. 103. La fubita efficacia {deli 
 ellettricita) in dar giuſto movimento alle moſire, di orologio, o ferme, o reſtie, 0 ritardan 
„ ſanza rimedio. | | | : 


+ Ibid. p. 153. 
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Of E L ECT R 8 r TY, ; | | 
by my writings Have not I received and publiſſied in Frante all 
ys . in Electricity, which have manifeſted themſelves in England, 
in Germany, and in Holland, as ſoon as I have been able to be aſſured there- 


of by repetition of them? Have not I {poker and written concerning the 


cure of the paralytic of Geneva, as a man truly perſuaded of the truth of 
the fact, ſince it had been ſo juſtly authenticated *? By what caprice 
then am I made more difficult of beheving what paſſed in 7aly than in 
other countries, if the phenomena,” which are pretended to have been 
ſeen there, could have been repeated ; or if the teſtimonies, which they 
offered me, were not conſiderably weakened; or entirely aboliſſied, when, 
being in the places themſelves,” I was in a condition of knowing their 
juſt value? | 34 $4727; es ven! 1 AYER Wes Ls Ii t. t 143} 

Had I only conſulted my perſonal "intereſt to whom would it have 
been more convenient than to me; to have adopted theſe novelties? If 
they were real, they would have been ſo many evident proofs of a prin- 
ciple , by which I have endeavoured to account for the electrical phe- 
nomena : a principle, which as yet has ſuſficicently well ſerved me, and 
which, having offered itfelf to Mr Watſon as well as to myſelf, has 
enabled him likewiſe to give ſome inferences exceedingly probable” con- 
cerning them: would not odours, would not medical ſubſtances, carried 
through the pores of glaſs, prove, without doubt, that the Muent elec- 
tric matter ſerved them for a vehicle? If purging ſubſtances were forced 
to pals. into the hand, and into the body, of an electrizaed perſon, could 
one doubt of their being introduced there by the efiuent matter, which 
came to the electrized body? If the Electricity reſtores: health to: a ſick 
perſon, in delivering him from ſome vitious humour, might noc I ſay with 


great probability, that this effect is brought about by the efluence of the 


electric matter? Eſpecially as J have demonſtrated by experiments, made 
with great care, that this ſame matter, in going from the body electrized, 
accelerates, and conſiderably augments, the inſenſible tranſpiration of 
animals, and, in general, all organized bodies, replete with fluids. 

I have then ſet apart my own intereſt to follow the truth; and if pre- 


judicechas tended to lead me aſtray, it would be in inclining me to re- 


ceive rather than call in doubt the facts, which are the ſubject of this 
paper. It is only becauſe I cannot conſider them as true, that I refuſe 
to believe them; and this even with regret, as they favour my ſyſtem : 

this indeed is of no great importance; but what makes me more deſire 
their reality, is, the great good which would reſult to ſociety. Could 
any good ſubject, poſſeſſed of the art of healing by Electricity, as M. 
Pivati pretends to be, ſpend his whole time better than-in-devoting it to 


the relief of a great number of human creatures, afflicted with great 


variety of maladies? I am induced to believe, that the greatneſs F this 


* See my Eſſay. ſar  Eleiricits des Corps, printed at Paris, 1746, and my Recherchas 


ur les Cauſes particulieres des Phænome nes elefrigues 
; « | Ct 3 | | | v3 1 7 ® 1 
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F _ Obſervations on Barometers, . | | 
= idea has impoſed upon thoſe, who have publiſhed, without doubt, wih 
a little too much precipitation, this new Medicine: the 5 deſire of 
being uſeful has made them hope; and the goodneſs of their hearts 
making them diſpenſe too eaſily with the ſeverity of a neceſſary exami- 
ghation, it may be imagined, that they have conſidered as real ſucceſs; 
5 what was in truth only-a-phantom. . 
It remains to ſay, that in theſe reſearches T have coveted truth, only 
for her own ſake; and have no intereſt in convincing thoſe who may 
think proper ſtill obſtinately to believe, what has been publiſhed concern- 
ing lined tubes, electrical purgations, inſtantaneous cures, c. I do not 
pretend to make any of my opinion, but thoſe, Who, having read with- 
out prejudice what I have here related, may find themſelves touched by 
my reaſons :. but if after this there can be any one, upon whom the love 
of the marvellous can make a victorious impreſſion, I ſhall not think ill 
of them, if they embrace opinions oppoſite to mine; Qui vuli deripi, 
decipiatur. e 1006935 e gUtephnd 2 WS 
An Obſerva- II. 1. The common Barometer, which I uſe, is ſunk ſo deep at the 
Sta 3 time of my writing this, that there is only one line remaining of the 
e common ſcale. The S. wind blows with great violence. But at 12 at 


— 1 night the quick-ſilver fell even below the laſt line of it's ſcale. 
hiloſ. Prof. . | CB Wits MW : EEC?! 
Pub. Ord. Gotting. Ne. 475. p. 239. Jan. &c. 1745. Dated Oct. 15. 1744. Read Jan. 10. 1744-5. 


The Agree- 2. Tt has hitherto ſeemed to be a matter of great difficulty, to explain 
ment of Baro. the true cauſe of the alteration of the height of the quickſilver in the 
meters with r 8 

the changes of Barometer, and the manner of it's agreement with the ſubſequent chan. 
the weather; ges of the weather. That this is not unattended with ſome difficulty 1s 
by the ſame. evident from the hypotheſes hitherto framed by the greateſt men. That 
a Heri invented and publiſhed by Leibnitz, which has given riſe "to controver- 
.. N ſies between Schellhamer and Ramazzini, has been preferred before all 
Read April others. But it has been ſufficiently proved, by Dr Deſaguliers, that this 
23. 1749. hypotheſis of Leibnitz is contrary to the laws of Hydroſtaticks: whence 
it 1s ſurpriſing, that ſo many have fince endeavoured to defend it; eſpe- 

pecially as it is evident that it by no means agrees with the phenomena 

of Nature. Now if the cauſe of deſcent and aſcent of the quickſiver 

T4 in Barometers was that which Leibnitx has alledged, and if the quick- 
1 ſilver could not deſcend much ſooner than the drops of rain began to 
{LY | | deſcend thro* the incumbent atmoſphere : and again if it could not al- 
11 cend before they ceaſed to deſcend; both which are contrary to experi- 
1 ence, as is well known by all who have attended the changes of the Bar 
rometer, even for a month or two. For the quickſilver will often fall 
for 3 or 4 days together before the leſt drop falls from the ambient alt; 
and riſe again, tho? it continues to rain for ſeveral days. Nay the quick- 
ſilver often falls, without the ſucceſſion of any rain. Nor do the drops 

of rain, that fall at the end of it's deſcent, preſs the ſuccumbent alf 1 


1 1 4. 9 
like manner as a weight, in the experiment of Leibnitz, deſcending . 
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water preſſes the bottom of the veſſel in which it deſcended; nor can 
they reſtoreto the air it's loſt equilibrium: as the weight does to the ſuſ- 


pended veſſel. Thus all things in the Leibnitian experiment are in nature 
difform and diſſonant, ſo that I am in doubt whether I ſnould moſt ad- 
mire the genius of Leibnitz, a man in other reſpects of great merit, or 
rather the blind aſſent of his followers. To this we may add what is 
called a fallacy of Leibnitz, when he ſuggeſted that the cauſe of the equi- 


librium being altered, was that ſolids deſcending in a fluid do not gravi- 


tate during their deſcent into the ambient fluid. For the experiment 
ſucceeds beſt of all, when the diameter of the body deſcending thro”: 
water, as of a leaden ball for inſtance, is very little leſs than that of the 
tube, and therefore almoſt fills the cavity of the tube, which is full of 
water. For becauſe the ball cannot deſcend, without expelling a volume 
of water ſimilar to itſelf, from it's place, it muſt impreſs upon it a mo- 
tion receding from the bottom of the veſſel, and therefore in the whole 
time of that deſcent, the volume of water, which anſwers to the magni- 
tude of the falling ball, muſt thereby receive a niſus and impetus by the 
natural force of bodies contrary to the centripetal force; and the tube, 
being wholly ſuſpended on the leg of the ballance, muſt leſe it's equili- 
brium, during the deſcent of the ball, till the ball reaches the bottom of 
the veſſel, and ſo a part of the water muſt ceaſe to be driven upwards. 
Thus the famous experiment of Leibnizz muſt be faulty and erroneous, 
and is moſt prepoſterouſly applied to the explanation of the mutations of 
the Barometer. I paſs over the vitious circle, which Leibnitz has been 
guilty of thro' his whole reaſoning; For he is to aſſign the cauſe, why 
the air is lighter before rain, and therefore makes a leſs. preſſure on the 
quickſilver ſtanding in the veſſel of the Barometer, and yet he ſuppoſes 
it to be rendred lighter: for as long as the gravity and elaſtic ferce of 


the air, by which the exhalations might hitherto have been ſuſtained, are 


ſtill the ſame, they will never be reduced into drops, or deſcend thro' 
it. But it would be tireſome to add more in a thing ſo evident. I ihall 
however ſay a few words with regard to the thing itſelf. 12 

In the firſt place; it ſeems a great difficulty to moſt, what is the cauſe, 
why when the air is turbid and made more heavy by various exhalations, 
the quickſilver falls in the Barometers, and riſes again when it is clear, 
and is therefore rendered lighter? When every thing ought rather to hap- 
pen quite contrary. But when the queſtion is thus formed, as we ſee it 
is done by molt, is not ſomething tacitly aſſumed and ſuppoſed, which 
has never yet been proved, nor can eaſily be proved, namely, that the 
arr is rendered heavier, when it is turbid and replete with various. exha- 
lations ; and on the contrary lighter when it is clear? Nay 1s it not at the 
lame time tacitly ſuppoſed, that thoſe: vapours and exhalations came into 
Hur air, and diminiſh it's elaſtc force, at the very time that we ſee them: 


and on the contrary, that they are gone, and that the air is freed from 


12 and purified, as ſoon as they are withdrawn from our, fight ? 
herefore if we deny both theſe ſuppoſitions, the greateſt part of the 
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difficulties, hitherto ſtarted immediately vaniſhes. But that they may 
and ought to be denied may be by very fubſtantial reaſons.” For, 


ho that is: verſed in theſe matters, will affirms that the motes in ourcir. 
cumambient air are not preſent before they are diſcovered to our ſight by 


the ſun beams ſhining into a dark room, or that they retire as ſoon as an 
open and free light is admitted? But not to mention a great many expe- 
riments that have been made with acid and alkaline ſalt, which are ſuff. 
ciently known, let us make uſe of an example, which is more to our 
preſent purpoſe. Who does not know, that in the glaſs bell put over 
the wet orb of the pnuematic engine, as ſoon as the pump begins to work, 
ſome light clouds begin to ariſe, which, as ſoon as the air is admitted 
again into the ſame bell, immediately diſappear? Now it would not be 
eaſy. to find any one ſo unſkilful in theſe wan; as to think, that the 
watery exhalations, from which theſe miſts ariſe, enter the glaſs bell at 
the time of their becoming conſpicuous to us, by the diminution of the 
elaſtic power of the air; or that they no longer exiſt there, after they 
are withdrawn from our ſight, and are again hidden in the pores of the 
air, which before ſuſtained them, after it is become again more heavy 


and elaſtic. We know therefore, that thoſe exhalations are preſent, be- 


fore they approach nearer to each other, and become viſible to us; and 
we know that they are not annihilated, or no longer exiſting in the air, 
when being more diſſipated they eſcape our ſight, on account of their 


very great ſubtilty. But they begin to approach nearer to each other, 


when the elaſtic form of the air is ſo far diminiſhed, that they cannot 
eaſily be ſuſtained thereby as they were before; and recede again, and 
ceaſe to affect our fight, when the air has it's former gravity and elaſtic 
force reſtored. Therefore Both theſe things happen at the ſame time, 
that the elaſtic force of the air is diminiſhed, and at the ſame time the 
exhalations, which hung together in it, are again gradually looſe by it, 
and begin to appear to our fight : and again, that the air recovers it's 
elaſticity, and at the ſame time, that the vapours hanging in it are diſſi- 
pated and diſappear; but the one cannot therefore be ſaid to be the cauſe 
of the other: nor can the air therefore be ſaid to be at one time more, 
at another leſs heavy, on account of the ſame exhalations. 

Nou if we ſuppoſe the ſame thing to happen in the air that ſurrounds 
our earth; the greateſt part of the difficulties is removed. For let us 


ſuppoſe it's elaſtic force to be diminiſhed, by any means whatſoever, of 
which we ſhall ſay more hereafter ;' the exhalations hanging im it muſt 


neceſſarily ſubſide and become viſible: and when it is by any means re- 


ſtored, the vapours and clouds therein muſt again be diſſipated and vi 
niſh. But at that very time when thoſe ſubſiding vapours come into our 


view ; the mercury in the Barometer begins to fall, nay often ſome time 


before for the ſame reaſon; but yet thoſe vapours do not in like manner 


contribute any thing to it's deſcent, when the vapours and clouds begin 
to diſappear in our circumambient air, or even a little before the mercurf 
begins to aſcend; and yet that ſerenity of the air is no more the cauſe : 
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oper vertont on Barometer. 9 
the aſcent of the mercury in the Barometer, than the aſcent of the mer- 
cury can be ſaid to be the cauſe of that ſerenity. It therefore again de- 
ſerves to be called a fallary'of the cauſe, when one of thoſe pbænomena, 
which happen about the ſame time, is referred to the other, and fo one 
has hitherto been taken for the cauſe of the other by moſt perſons. © 
But to make all this apparent to the eye, take a glaſs cylinder about 
3 or 4 inches in diameter, open at both ends, and long enough to receive 
a portable Barometer. Let this cylinder be put for a little while before 
the experiment on the orb. of 'an air pump, covered with water and wet 
leather, that ſome watery vapours may in the mean time enter into the 
air therein contained. Afterwards let a Barometer be introduced, and let 
the cylinder be exactly cloſed at the top, that the air may be exhauſted. 
Now if all things are rightly prepared, and the included air begins to- 
be pumped out; both a ſort of miſt will begin to riſe immediately in the 
cylinder, and the mercury of the Barometer at the ſame timeto ſubſide: 
both indeed, as is apparent enough, from one and the fame cauſe, but 
neither of them from the other. But if the ſame air, which was juſt: 
now taken away, is immediately admitted again into the glaſs cylinder; 
the natural ſerenity of the included air will return directly, and the Mer- 
cury of the Barometer will aſcend at the ſame time or a little ſooner : and: 
yet it is plain enough that one of them does not depend on the other. 
Nay at the ſame time it is manifeſt enough, that it is not rendered heavier- 
in one caſe, nor lighter in the other. Thus art in ſome meaſure imitates. 
nature : tho* becaufe of the wonderful complications of natural cauſes, it. 
can never be ſufficiently exact. zl | | 
But tho* the chief difficulty is now removed, yet the whole affair is 
not brought to a concluſion. For it ſtill remains to be enquired, by 
what cauſes the elaſtic power of the air can be ſo diminiſhed or increaſed, 
as to produce theſe alterations. But yet the anſwer does not ſeem very 
difficult. For the cauſes which ſhew how eaſily the air is expanded and. 
rarified by any approaching heat, and particularly how great is the force 
of the ſun-beams falling perpendicularly, will ſhew, or perhaps, this alone 
will ſeem ſufficient, how the equilibrium of the air is MF away, if there- 
were no others, which are however various. We will paſs over the 
diurnal revolution of the earth, and our air with it, about it's axis ; and: 
alſo the annual motion of them about the ſun ; we will not mention the 
many burning mountains on the ſurface of our earth, nor the many thun- 
ders and lightnings in the air; nar the many. earthquakes and ſubterra- 
neous fires, that 1o terribly: ſhake the ſurface of the earth and ſea, tho” 
each of them may have a wonderful effect in increafing or diminiſhing 
the elaſtic force of the air : and ſhall at preſent only raw. ol one thing. 
which ſeems more worthy to be mentioned than the reſt, n 
It is allowed by all, that the elaſtic force of the air which im mediately 
touches the ſurface of our earth, depends chiefly on the weight of the 
incumbent air. It is alſo no leſs known, that the lower air is more wer 
leſs elaſtic according to the greater or leſs height of the * 


2 


432 © _ ©  - Obfernaticpron ene 
of air, by the different height of the barometrical mercury on-moun- 
Bu tains of greater or leſs height, and in lower places of the earth; Nor is 
it leſs generally allowed, that the moon is the primary cauſe of the flux 
and reflux of the ſea. But by what means ſoever this wonderful bens 
menon is effected by the body of the moon on our earth, of which we 
need not here particularly treat; this certainly is paſt all doubt, that the 
moon cannot act on the ſeas of our globe, without acting at the ſame 
time on the air which lies between the moon and our earth. Now if the 
mobility of fluids is in proportion to their denſity, and their denfity in 
proportion to their ſpecific gravities; the air neareſt the earth, which is 
about 860 times lighter than freſh water, will be about goo times more 
moveable than ſea water: and therefore the very ſame cauſe, which 
ives ſo conſtant and regular a motion to our ſeas, acting by the ſame 
force, may much more cafily. increaſe or diminiſh the height of our ait. 
By a ſort of fu therefore ariſing in a determinate region of the air, the 
columns of air cannot fail of becoming higher in the ſame place, and 
therefore, caeteris paribus, the elaſtic force of the lower air muſt be in- 
creaſed : but upon a reflux, the height of the columns of air muſt ne- 
ceſſai ily be diminiſhed, and ſo again, caeteris paribus, the elaſticity of the 
lower air muſt decreaſe. And perhaps this difference of heights is the 
greater, as the ſpecific gravity of the air, which is moſt rare in the ut- 
moſt limits of our atmoſphere, is overcome by the ſpecific gravity of our 
ſea waters, and of the lower air. But that this flux and reflux of the air 
does not obſerve it's alternate motions ſo regularly and conſtantly as the 
reciprocal tide of the ſeas ; beſide it's very great fluidity, thro* which 
it may be agitated by very flight cauſes, the cauſes above enumerated 
without doubt effect, by which it is manifeſt enough, that there are 
wonderful agitations and perturbations of the air, almoſt continually, in 
different parts of our terraqueous globe. From all theſe cauſes therefore 
taken together, the changes of the heights of columns of air in different 
times and places, and alſo the changes in the lower air depending on 
theſe, are to be ſought in the barometrical phenomena. N 
There remains one thing to be juſt ſpoken of. We find many are 
ſollicitous to foretel the weather from the riſing or falling of the mer- 
cury in the Barometer, and endeavour to form certain rules for that 
purpoſe: fo that this ſeems to be the only thing, which perſons other- 
wiſe not very ſkilful in nature may expect from this wonderful machine. 
And I could wiſh, that we knew any thing certain about this alone; 
becauſe it would be of great uſe in human affairs. But theſe things, 
which we would have ſo conjoined, do not ſeem to be neceſſarily con- 
nected. For our baroſcopes cannot properly, and of themſelves, ſhew 
any thing except the increaſe or decreaſe of the elaſtic force of the Ar; 
but the weather depends on various exhalations, exiſting at the ſame 
time, or together in the air, or not exiſting or at leaſt not preſent in the 
ſame quantity. It may therefore be, that to ditniniſh the elaſtic force of 
the air, and ſo to make the mercury fall in the Barometer, there muſt 
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of thicker „ gr — it muſt 
eby become turbid, and the vapours begin to. ſubſide and ſo ebaleſen 

. wh or ſmaller drops of rain, and other phænomena follow. But 
t may as eaſily ben that, tho the elaſticity of the air is diminiſhed; yet 
becaule of a defect of a ſufficient quantity of exhatarions'therein, no ſen- 
ſible change of the weather may happen! Phe ſame may happen on the 
2 of exhalations in the air ; tho the riſing 
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f the mercuty may "molt 'evidently ſhew, that the elaſtic force of the 


air is increaſed. Becauſe therefore theſe ching coincille as t were by 
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ſome. acci en no certain prediction can be made of a change of Wea- 
7 80 either by the riſing or falling of the Barometer- But we may 
afely enough. make a a gatiue ooneluſion from it. For a conſtant con- 
ſent, o obſerx ations ſhewus, that, if, foul weather has followed a deſcent 


of, the mercury, 


r will not ſucceed, till che mercury begins to riſe 
: or 1 ent of the mereury has been joined with fair weather, 
thers will not be clouds or rain, till 'the mereuty has hegun to fall. And 
this is often of ag great uſe in common life, as if e could always pofi> 
tively predict, what weather ſhould exactly follom che aſcent or deſcent 
of the mercury. The fall however of the mercury does more frequently 
predict foul than fair weather ; and the riſe more often fair than foul, as 
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7 Concerning Thermometers. 4 
As tht Barometer had been for a good while pen high un, l 
„the ä on Wedweſdiy right 


not continue long : 'aceordi rt 


morning ingly, u 
3 the Thermometer -without at 4 in che ' morning," I ound: 


at 5 -g® below the freeing point, that within at >; - 5 ubovethe fr 
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* hours time, that without had lem geg, and that witfin had 5 
10. This naturally led me to examine What ſighs thefe Hnght de gf 
thaw begun, but cbuid find none, in — al ets 
or in the poſt; on the windows, but within an bur it Was 
and before 10 the houſes dropt. I would obſerve to yν that US wind | 
at 8 in the morning had varied very little; if any, from Wait it was the 
night before, v. from the E. but ſoon after it bore to &, E. ad S. 
May not this ſudden change of the temper of che air be Aab 
to a ſubterranean heat? And may not r ſhifting ol. the wind'be cute, 
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2. Chemiſtry 


_ 2: Chentifteytbding, the moſt/entenſive hranch hf N νẽEmqdꝗ Ho- & 2/cour/e 
by, heute fürn ed mankind with the greateſt number af curious and Wr, e 
uteful diſcovrrirs uicfur not only the art of ſe paratiog metals fram their ores, eg 
of which metals r formed ſuch variety of uſotul Inſtruments, but likes ters in Chemi- 
wiſe Cookery} Which is: ſo much concerned abaut the food; of man ind ca/ Experi- 


I during health, and: alſo; Pharmacygowhich-Furraſhes: medicines for the re- 0; and 


ſtoring health when Joſt;-the art bf dyeing, andi dinnzg ocher uf ful manic 5 nie the 
factures; allowe their improvements to this ſence; many of which have . „ 
been light on unexpectedly by the operatorʒ hie he had ſamething eiſd Thermome- 
in view: but in many caſes the Chemiſts complain, that having once acci- ters now in 
dentally light on à curious experiment, upon: endeavouring to repeat it, = ** 
they. have never been able to make their proceſa ſucceed Ry, as it 3 5 
did the firſt-time, notwithſtanding that they made uſe of che ane: mate- 2% desire 
Nals, in the ſame quantity, and conducted the proneſs throat the and uſes of a 
ſame operations. Where then miſt the cauſe of the miſdarriage lie ? Metalline 
Surely in the degree of heat made uſe of in the 4w0,experiments tory eee. 
in many common operations, how uſual is it: t preparation! to be kee 
ſpoiled either by too little, or, moſt common, by tao mucho fire, too C. Mortimer, 
long or too ſhort a time applied. In order theieſote to pravent theſr 3. D. Sec. 
many miſcarti ages, I would / advide-the Chemiſt; in his tioms, to R. S. Cc. 
obſerve his clone with as much exactneſs as the A ftronomer detl in his 1 4, fi 672: 
obſervations ; and in order to know to a certainty the very degrees of 1735. * ; 
heat he eyer-made uſe of in am proceſs, that ſo he may be ablerta! repeat printed awvith 
and continue the ſume again in any repetitions of vthe ſame / experiment, /me altera- 
let him have his laboratory ſurniſhed with various ſorts. uf Phermome- . 
ters, praportioned to the degiee of heat he intendls to make auiſe uf. He 
will 15 theſe inſtruments as uſeful to him in his p „a they Have 
oved to the curious Gardener in his ſtoves, Who by them is tauglit to 
cep his plants in the ſame degrees of heat, as ate natural to them in 
their reſpective climates 3; which bath been ſet forth in tables, after. a ve- 
= ry ingenious manner, by Mr Sheldrake of Norwich. And bafides the 
enabling him to perform his operations with more exactneſs „ theſe inſtru- 
ments would ſave him a deal of fuel; for as liquors, while boi ling, are not 
capable of receiving a greater degree of heat, all fuel vhich is uſed more 
than to keep them in that ſtate is uſeleſs; and the like happens in many 
other caſe. iN l e eee 1 Trey Hint: 15 
- Theſe inſtruments would alſo be of. great ſervice to Maltſters, Brewers, 
Diſtillers, and Vinegar- makers; for by Thermometers placed in diffe- 
rent parts of the heap of wetted malt, the proper heat for it's ſprouting 
might be determined, and then regulated: the ſame for the heat of the 
Kiln when the malt is ſpread on it. By Thermometers the Brewer may 
aſcertain the heat of the water when he pours it upon the malt, the heat 
of the wort when he ſets t to work, and the heat while working: and 
in the like manner the Diſtiller and Vinegar - maker, in a word, every 
artificer, who employs heat in his buſineſs, may by theſe inſtruments 
be certain of evefy * part of his work. el 
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Many experiments ſhew, that all known bodies, whether fluid or ſb- 
lid, — their bulk or rarefy by an addition of heat; and, 3 
contrary, contract or become more denſe by the diminution” of heat, 
which is the preſence of cold: and theſe alterations are always more or 
leſs ſenſible in proportion to the natural rarity or denſity of the bodies. 
The air we live in, as it is the moſt rare and light fluid, ſo ate itt 
alterations the moſt ſenſible; and indeed I know of no experiments which 
determine how far it is capable of being expanded by heat, or condenſed 
by cold; only we find that it will make it's way thro*+ any fluid 
in which it lay dormant, when it's elaſtic property is rouzed by the 
approach of ſuch an heat as will make the fluid boil. On the other hand; 
when compreſſed by a fluid ſo contracted by cold, as to freeze, or become 
ſolid, it's elaſticity will only bear a certain degree of compreſſion, till 
the force where with it endeavours to reſtore itſelf, exceeds the force by 
which the parts of the ſolid, that confines it, adhere to each other, and 
ſo burſts it's priſon; as we often ſee during hard froſts in ice, glaſs, and 
other hard bodies, whoſe parts cannot ret ::f2fo tpi) Vil 7 
Next to air is alcobol, or the _ rectified ſpirit of wine: this, wa- 
ter, and all other liquids, are capable of receiving no greater degree of 
heat than what makes them boil, as was firſt demonſtrated: by M. Amor- 
tons, a Member of the R. Acad. des Sci. at Paris; but that ingenious in- 
ventor of the quickſilver Thermometer Mr Fabrenbeit hath diſcovered, 
that when the Barometer marks a greater preſſure of the atmoſphere, the 
ſame liquor will receive 8 or 9 more of heat than when the Barometer 
1s at the loweſt. From hence the great Boer haave gives the hint, that, 
from nice experiments being made of the different degrees of heat mark - 
ed by a Thermometer in boiling water compared with the different 
heights of the Barometer, and tables formed upon them, a Thermo- 
meter applied to boiling water might, at ſea, where the motion of the 
ſhip hinders obſervations with the Barometer, ſerve to determine the dit- 
ference of the gravity of the atmoſphere 5 . inen zu 5 
co 


Theſe, and all other liquids, by a certain determinate degree of 
culiar to each ſort, loſe their fluidity, and freeze, or become folid, 
ut not in the ſame order as by heat they boil; for by cold, oil or wa- 
ter is ſooner frozen than ſpirit of wine, tho“ ſpirit of wine will boil 
ſooner than oil or water. All ſolid bodies likewiſe, as minerals, metals, 
and even ſtones, will become fluid, or melt, at a certain degree of heat 
peculiar to each ſpecies; and, when thoroughly melted, it is probable 
they are capable of receiving no higher degree of - heat! and, on 
abſence of that heat to a certain degree, they all return to their natural 
ſolid ſtate. Hence we may reaſonably conclude, that ſolidity is the na- 
tural ſtate of all bodies; and that ſome are only accidentally fluid, be- 
cauſe their conſtitution is ſuch as to melt by thoſe degrees of heat which 
our atmoſphere is moſt commonly ſubject! to. All olid bodies are ob- 
ſerved to contract themſelves into ſmaller dimenſions by cold; and gra- 
dually to expand themſelves at the approach of heat, till at laſt, being 


See his Chemiſtry, Tom. I. p. 171, 
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Fforde to tHe" Frtsteſt Yegiree of e an; che particles, of which. 


— ok compoſed lofing Ane coheſion y become Avid z but no eK. 


periments have Jet Ger made, Which ae Whether ſolids, ex- 


to cold beyond certain degrees, Will ceaſe to contract any more. 
. Aachen et, Prof. ro, it” recht, bath, lately [vente 
a'very. ingenious” inſtrutment, which he calls. a. yrom ter, and-which Dr 
Deſaguliers hath made "Brie in 7 Wa to 5 a full Leleription . 
which he hath given in bi 1 ene Philoſophy. 

By this inſtrument i#; of Ape of ſeveral ſorts of en 
che approach of à certain Hina > of ga of a ſpirit-lamp, and likewiſe 
their as ſudden contraction, on che extingt ſhing one or more, of 5 
flames, is rendered ſenlible to e eye: which ſufficiently evidences. the, 
matter of fact, and puts it beyond al übe 

From the above-mentioned property of Bodies eee and ex- 

anding in cold and heat, have all:Thernyometers been conſtructed, that 
Re ever been made uſe of in order to | obſe Ve and compare the different 
degrees of heat, either in our atmo here,” 6h) in other bodies. The moſt 
ſimple and moſt ſenfible of any is t at aëreal Thermometer deſcribed b 
Mr 42005 in his New e and een touching olds 
Lond: 1683. 40. p. cn conſiſts of.; 38 wy bubble, with a very ſlen- 
der ſtem 1 bigger tha A raven's quill. . © bubble 1 Is left full of airs. 
and a few. drops of water Fen to covey Inte 


addition of hear t, the w in the bubble Mn will 75 the water up. 
higher; or, Wh the a prove of cold, the” Air contrac ing 


"44 


Gomes pe. rd on! & 
"The next in oiled" bt. abt is "kat 1 10 invented 1 67 TO lis 
Drebbelius of Alcmar, and improved by Boerhague I. It konnte of an, 
hollow glaſs lens joined to a ſtem of a larger Hize than in the preceding, 
and a bafon into which the end of the ſtem is inverted.” The air in the 
lem muſt be fo much rarefied, that the ſtem being andere dag 15 nen 


liquor in the baſon, the liquor will riſe up ſome Way in the z then, 


by the application of heat to the dent, the liquor in the io m dun be uſh-- 
64 down, and by cold the liquor will fiſe 985 - This it e ill Ave 
notice of the ſmalleſt changes in the air; hb it carinot be immerſed into 
any liquid for chemical experiments, unleſs the ſtem, were. made much, 
longer,” and bent downward in form of a ſyphon : but even then it would 
be very unhandy, and, He the preceding, it would never fer ve for any de- 
gree below what would freeze the liquor made uſe of, nor for any above 


what would force out the confined air through the hepor inks baſon. Be- 


ſides, both theſe inſtruments, being ſubject tothe pr eſſurs 0 ie mo- | 


Phi Fünen hath ſince 48 0 

t Fol. I. 5. 421. &. ge been greatly aged th ds HL 1 F. K. C. 
l Soo his Chemiſtry, Tom, I. p. 152, 153. We 
ſphere, 
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freeze 32 render mercury ford NE ; 5 
vond boiling water, even beyond on iti of f fl 
begins his Cale from 12 the® boi eh, 15 
_ to fall by the g A e ee [1 nk, e 0; 
curry chen F occupies 11 7 arts. 8 is PO 2 
reddening pf at rem 0 he finds that When a 15 
only 3a parts or degtees more, com non: Water juſt N 
temperate air it will rife to about 60. "THE bft fler 
raiſes it to 90; the heat Of an 9 bo 1 god 5 
bete r.; the boiling E 85 2725 419 before. 1 0 
boils," will Mile ©- 602,” loch 4 pep ti vw 3694 ag £011 Jeb 
— forbesr giving an | abſtract of a yery Curioz and fg tiſin 
ert of Fahrenbtit's, Toncernimg e Aro * — 4Ä Cole 
7 it is related by Norra in' his 646 pry. 155 Bren beit had a, 40 77 0 
Thermometer made Wich Io Jong A ter Ak he uld. cazry..« 
W ſcale 76 parts or degrees belo 5 Wich "this Ir If EP he. ry 
3 that" cold \ might be produced by Brädualiy p ouring {pi f. nire- 
powdered ice, cl che 7 ing: would ſubſide to 47580 8 | 
chat A ll lower than the cold. hi hich. e common 84 
Boer baue; in his Chemiſtry, „ mentions ; very Pretty... wa of deter 
mining the "freezing; point: be TS 7, 
free in the open àif, not againſt any w 11 gr. build "and. near i 
you muſt hang 4 piece of vety Hoe line [A Auth TRE 1 in lte 
water: —— aer os 70 1129 7 Riot Will nn the. mercury. ita 
at about the 3 tee; and it will alſo ſtand e {ame height 8 
boar froſt appe 5 the ground, = Which LED ms vena ws 
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:* See: D. Martin's Bllnys Ind E. PHI" þ "31%" Str . Neublea'? f Thermometer is. 
made of linſeed Oil, See his Scale of Heat, Vol. IV. P. ii. 5. 1. 17 
1 See Boerb. Chem. Tom. I. p. .. 


ace to Gme/in's Flora Siberica, Prtrop. 1747. 410. 
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But what is this to the marvellous natural cold of Siberia, 1200 e below 07 See the 


Fig. 18. 
Plate IV. 
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| it many of their operations: comm 


Nes ſed, a 
© Hitherto uſed, G ace Proper to meaſ 
We fitid ohe 8 Wh 1 e as 


heat, W are Prog 


J 1 
; as, —— 
iſle bf glaſs, 1 ealily broken by e hon and, as liable to os 
. themſelves, by being taken out of a great heat; and too ſugcen 
rpoled to gold. F therefor Ic Fer whether, the  abave-mentiong 
erty of lolids, and 6 L eſpecially of metals e with cold 
10 exa dihg \ with heat, might. nat be Güde to the bee ee 
Ker inſtrument capable of meaſuring all, degrees even of the gr 
eſt cold, as well AS, the greateſt heat, 15 5 melting copper or 
Which ! require more heat than any other. 1 to melt them. Ache the 
ee in metals are but ſmall, in re ſpect of, thoſe in fpirits 
or even mercury, yet it being. found ng, ; chat. iron, e. g. becomes 4's longer 
When . than when of its natural temperature; and 2 Der ban, 
in his laſt paper read before the Rqyal Society concerning the vibration 
of pentulins, 1. fie that a rod 39-656 inches long. becomes A inch 
g r than its natural dimenſions i in temperate air, by being expoſed 
to heat e aal to that of an Human: body; Wa inch longer in hot 
ſunſhine; that it Was 2 Ro OC inch e han its natural — — 
heated in a flaming heat; that it bec 
length by being ned 
put 1900 a mixture of ſalt and now. Te which experiments. may 
conclude, that from Fabrenbeit's cold of 40 below, ©. to the greateſt 
hear i iron can 1 60 without melting a rod of 3 feet long will have about 
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ro make all the ter meliats degrees obſervable upon, an inſtrument. 1 
Suppoſe in Fig, 18 AB a rod of iron at its natural length by the hear 
of 91 atmoſphere, placed upright upon one end;; upon the point of 
that Teſts a bar CD' moveable on an axis at 43 AR that, by — 5 
a fire about the end B of the rod, till it is juſt 1 ready to melt, the rod 
will increaſe” in length Ab, and conſequently — the bar into the 
ſituation cd. Now it is obvious to any one who, underſtands ever 
ſo little of Mechanics, that tho” the elongation, of the rod A4 be even 
ſcarce dOerceptible to the eye, yet if upon the bar C H the. diſtance a d 
from the axis to the place where the rod B A puſhes, againſt it be very 
ſmall, and the other part of the bar @D very long, = arch Da may 
be increaſed at pleaſure, ſo as to bear to be vide into any 
of diviſions that ſhall be found neceſſary: for the arch Dd will always 
be to the arch Ce in the ſame proportion as the diſtance Da is to C 
and likewiſe the chords of theſe arches D d and Ab will be in the ſame 
proportion; 1, 05 is the ſitutation of-the derer on n che lexel 3 and. gx ig 
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_ Conterning Thermometers.” 4 = 
be found inconvenlent to matte the arti! A D Flöte is ate very bl 
wr 125 1 
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8 3 

„as to make very 

minute alterations in the length of che rod B ealily obſervable,” this 
incohveniency may be readffy removed” by having a-ſecond"bar EE. 
earning en che arif, wHoſe "arth 2 bearing up againſt the extremity 
Wy D of the firſt bar or lever „ III riſe with Tt, .or be preſſed down by it 2 
and the other arm g F being Tengthened at pleaſure, the arch FF will be 
as large as you Heck eon enen ; or even © third and fourth lever may 
5 added. i . e ie * ee ir of lee 405 | 15 1 F 25 2 
* When 1-fſt deſigned to have an inſtrument conſtructed anſwering 
to the foregoing principles of Fig. 18. 1 drew a figure of it, wherein 
I propoſed the lever ADto have terminated” in two arches of circles 
made out of one piece of braſs; the ſmaller arch formed on the 
radius 4 4 to be loaded with a quantity of metal ſufficient to overcome all 
the friction of the ſeveral parts, ſo as to preſs down with a con- 
ſiderable weight, and always to reſt upon the point A of the upright 
rod AB; at a the axis, on which they were to turn; and the larger 
arch formed on the radius 4 D, was propoſed to be a ſextant, the obt- 
ward edge of which was to be toothed, which teeth were to play in- 

cc the teeth of a ſmall braſs wheel carrying a ſteel index like "the mi- 
nute-hand of a clock, which ſmall wheel with the hand was to make 
one revolution nearly by the utmoſt riſe and fall of the ſextant at D; 
or, inſtead of teeth, I propoſed a piece of a Watch- chain to be faltened | 
to the upper limb of the ſextant, and ſo to be brought downwards, | 

and paſſing nearly round the ſmall wheel in one groove, to be faſtened. 1 

to it: in another groove in this ſmall wheel was another piece of 1 
watch-chain to be faſtened, * which, being paſſed contrarywiſe, round >= 

the ſaid wheel, was to have a weight hung to it that would be a | | 
counterpoiſe to the ſextant; but, upon conſulting my two ingenious : 1 
friends Mr G. Graham and Mr Jobn Ellitot, they each of them per- 14 
ſuaded me to lay aſide that more complexed conſtruction, and to have | 
the inſtrument made in the plain and ſimple manner in which Mr 42 
Fackfon executed it for me in the year 1736, as is repreſented in Fig. 19, - = 
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and 20. Dun 4 a | | N. | 
Fig. 19. A'Ba round rod of ſteel or braſs * of an inch thick, and 3 feet 23,4 feriptien 
1 inch long: hen the rod is of brafs 3 feet long, the point A muſt »F che in/tru- | 
be of ſteel - 1 inch long, to prevent its wearing away, or loſing its ment. 
12 z which conical point is made to ſcrew on and off. ig. 19. 
I had the firſt rods made 1 inch thick at B, and of the ſame thick- 
neſs 6 inches up; but I found inconveniences from that form, and that 
a rod all of a ft was Bette e 
D, cd, are two iron ſupporters, joined by a flat croſs bar at bottom 
5 D d two inches long, in the middle of Which is a point inch high 
under B, which goes into an hole at the bottom of the rod B, and 
eres to keep the rod in its place at bottom, as the croſs bar * hav. 
ing an hole in it, throꝰ which the rod $, does in the middle or about: 
er the ſupporters, and the point A goes into a ſmall hole in the under 
=_ VOL. X. Part ii. „„ "> 0 * 
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„ .  Conerening. Thermometers. © 
r keep the upright rod/ firm and) Ready inn 
| place. The. ton hee are. flat, or parallel to the front of the. 
= machiqe. frem C to X and. f to & where they. are twilted, balfround, 
ſ o that the lower parts A D, & d ſtand at right angles wich the upper 

arts... This contrivance gives the freer accels to the roc for the 
and or fluid into which the machine is ſer to meaſure the heat of it, the 
ſupporters 1 2 inches aſunder at Dad; and that the degrees of 
heat may compared uniformly in different experiments, the bot. 


: 


tom of the rod mult always be immerſed to the lame height in che 
matter to be examined; and therefore I make a, mark, aſmall-farrow + 
quite round the rod, 1 ; inch from the bottom B. For the deeper the ] i 
is immerſed into any matter, it will be lengthened the more by the | 


« 


ſame degree of heat. ; 7 nemo B G13 :: 1-40 031 2 85 
EF, the lever, which turns upon an axis G. At. F is faſtened 3 


fring, which, paſſing twice round the ſmall pulley H, has/a-weight., Wi 
hanging to the other end of it, of about half a pqund,/being.,enough WA 
to Keep the ſtring always ſtretched. At the other end E of the lever 3 i 
hung another weight L, which muſt be heavy enough not only 0 k 
counter: balance the longer arm G F, but preſs down upon the point 
4 with a weight ſufficient to keep it ſteady. e. 
MNO, is the back part of the plate, like the dial-platg of a clock 
made of braſs. See the front of it at Fig: 20 | is to begs 1 
_ The pulley I turns upon an axis C in, Jig. 3. which goes. thro'-the 
plate, and on the other fide gr front of the dial- plate carries a hand ot 
index A I in Fig. 20, ils Of” 520011 eee 
N. B. G being the Fulcrum of the lever, the, diſtance. G A being very 
ſmall, and the. diſtance G # being very great, the, ſmalleſt motion 
at A will produce a very great one at F, and therefore the index wil 


turn very ſenſibly upon the plate. 5 0 10 1 
The proportions of the rod and lever are diſcretionatys v rods 
both of ſtecl and braſs are 3 Feet long in one ſolid piece, bat they hare 
each a point or cone of ſteel 1 inch high, that ſcrews upon the top at 4 
The lever has 4 inches from E to A, 1 inch from A to G, and 12 inches 
from G to F; the diſtance of G above c is 12 inch, the braſs pulley 
AH is 3 inch diameter; all the other parts of the machine axe F. oak. 
The main ſupport or pillar P is i inch ſquare, 2 f feet high. and 
at bottom is let thro a groove at A made in a great heavy black or. pe- 
deftal of wood R S. In this groove the pillar may he. raiſed. higher or 
lower, in order to adjuſt the height of the pillar to the ſituation, which 
the bottom of the rod 4 B may require in different experiments; and 
it is to be fixed in that place by a ſcrew. at T, Which goes: thro? de 
front of the block, and preſſes againſt the bottom of the Pillar. . 
Fig. 20. repreſents the dial-plate, or front of the plate marked N NO: 
in Fig. 19. it is a plate of braſs, with. ſtropg, paper Slued upon * 


and may be of what ſize you pleaſe; mine is 1 T inches vt. 
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I is the hand or iu, which flips! on very ſtiff upon? the ar K, 


| th at cartics2ch6/ pulley in Fig. 19. 1 The outer Circle is to de left | 
wide enough to contain ther chemical characters or marks which are 
md be made upon it, the arch D'# contains the diviſions of Fab- 

renbeit's mercurial Thermometer; the arch FO thoſe of Naaumur, or 
the ſpirit of wine Thermometer. 20 ies one $43 -.000 en 


mn order to adjuſt this inſtrument for uſe I place the bottom of the 


a 


W rod Bin Fg. 19. immerſed up to the mark f. in cold tiver or rain- 


water, in à veſſel proper to he ſet over the fire; and when it has 
boiled for : of an hour, I turn the index AB in Fig. a0. till. it ſtands 
in the horizontal poſition, as at B, being the point of boiling- hot water, 
and which anſwers to diviſioh 2 2 un Fabreabeir's arch. I then take it out 
of the water, and dry it, by holding it a little over the fire: and now great 
care muſt be taken, that nothing alters the ſituation of the index upon the 
W axis ; even a nut to ſcrew on upon the axis at C may be the beſſ to keep it 
fixed. If the inſtrument be left to cool in tl air, the index will fall below 
B, ſnewing the degrees of cold, or leſs heat than 'boiling wuter ; and if 
put into melting tip, lead, c. it will ſhew the degrees of heat above 
boiling water. A braſs rod will ſerve for an inſtrument to | meaſure 
the greateſt degrees of cold, and all the degrees of heat, to che melt- 


WH ing of ſilver or gold; but if you have a mind to make one to meta- 


ſure greater degrees of heat, the rod muſt be of ſteel, or the fineſt 
iron. A rod of braſs, according to Dr Muſſe bonbroreł's experiments, 
l. c. was found to lengthen 357, When one of iron Jerigthenied; only 
230 parts. An iron rod, being regulated by boiling water, us abeve 
diredied, will meaſure not only the heat of melted tin and lead, but 
of ſilver, gold, and copper, and will even ſhew the when iron 
itſelf begins to melt, which will be the greateſt degree of elongation 
of the rod juſt before the bottom of it runs; and I imagine, that an 
inſtrument may be conſtructed with ſupporters, and a rod made of 
tobacco- pipe- clay, which, being regulated by boiling mercury (for 
it muſt never touch water,) may be adapted to meaſufe ſtill greater 
degrees of heat, till che materials themſelves melt into glaſ. 

I ſhould adviſe, that not only the ſcale ofthis ſort or Thermometer, 
but likewiſe of all others, be determined by experiments, without 
regarding any equality as to meaſure between the diviſions and chat 
in every individual that ſhall be made; for a difference in the length 
and thickneſs of the rods in. this ſort will malce à difference in the ſcale, 
as much or mere than the inequaliey in che cavity of the ſtem, or glas 
tube of other Thermometers, which can never be juſt, if applied to 
a ſcale whoſe diviſions are made equal a. vnleſt che cavity of the ſtem, 
be perfectly equal; which it is impoſfible for any workman 16: under- 
fake to do, and which is very ſeldom, if ever, hit on by chance. There- 
fore in theſe inſtruments, let the point B in Fig. 20. or the horizontal poſi- 
don of the index, be the fituation of the index when the rod has-ſtood © of 
an hour in boiling water; there mark v Boiling on the outer circle; on 

. Fabrenbeit's 


vl „ Jabren brit scarch mark 212. then ſet your machine up to the mark * 
9 | into melting tin, which is the metal that melts eaſieſt. When the rod is 
' arrived to its greateſt elongation in that metal, inſeribe the character u 
q ** on the outer circle; do the like with lead and ſet the character h; at it 
N ; At the boiling of mercury put the mark , and on Fabrenbeit's arch 
| mark 600. the utmoſt extent his mercurial inſtruments can meaſure- 
| . Then to e the mark ); at the 
[ melting of gold place the mark O; at the melting of copper place the 
} mark 2; at the melting of iron place the :mark..#, the moſt difficult to 
1 melt of all metals... . gut ae tal” 
7 As the diviſions pointed out by the index will be different with rod 
3 of different metals or ſubſtances, you may make different circles upon 
the plate for the range of the different rods; and mark them; the iron 
rod, the braſs rod, the clay rod; and ſet the ſeveral marks above (pe. Wi 
cified upon each circle apart; or you may, to avoid confuſion, have 
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different inftrument for each kind of rod. e 
Being obliged to take down my at banor and wind- furnace, upon re- Þ 
moving twice to different houſes, and not having rebuilt them where 
L now live, 1 have not had opportunities yet of fixing the ſcale of my 
own inſtrument, which was one reaſon why I did not -publiſh'an account 
of my invention ſooner; for J hope hereafter to be able to compare the 
degrees of heat neceſſary for the melting of each metal, and to deter- 
mine the queſtion whether metals in the higheſt degree of; fuſion, are 
ſuſceptible of greater degrees of heat by increaſing the fire, as water 
| thoroughly boiling can never be made hotter ; nor did I intend to have 
publiſhed any deſcription of this inſtrument till I had-compleated tables 
of the degrees of cold and heat, from Fabrenbeit's experiment of cold 
produced by art 40 degrees below o to the heat of melting iron 
$i According to Fabrenheit's ſcale, the heat of the ſtrongeſt ſunſhine is 
9 at about 80. Spirit of wine boils at 176. Water at 212. the lixivium of 
114 ſalt of tartar at 240. Spirit of nitre at 242. Oil of vitriol at 546. Quick 
M ſiwer at hoo. 3 5 ee 20 YE . ihnen f 
As all chemical digeſtions, where an equable heat is to be continued 
| for ſome time together, will come in between hot ſunſhine and the 
F boiling of quickſilver, a Thermoſcope of that range will be ſufficient for 
Sf | common uſes; and therefore one fitted with a braſs rod will anſwer 
4 r 45 5-08 ova od Had ads krubivibra n n 
BY | In large furnaces for running down ores, or melting great quantities 
1 of metal together, it is not poſſible to place ſuch an inſtrument; 
1.6 5 then in lead and tin there may be ſmall, outlets: contrived, into WÜ en By 
3 ſome of the melted metal may be permitted: to flo, and remain in con“ Br 
bY tact with the ſame body: of metal within, where the inſtrument ma) e 
* placed; and for placing a Thermoſcope-in-iron, copper, or glaß tur BW 
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.naces; there may- be à place 


1 | 82 . . 9 
2 I 23 , * | 4 ? * 
» contrived, which ſhall not open into the 


N r 
19 4x 


furnace, but have the thickneſs of a ſtone or brick left:berween, upon 


which the inſtrument may be placed; and tho? in ſuch a ſituation it will 


not meaſure the actual heat within the furnace, it will always give the 


relative or comparative heat in the like circumſtances at different times, 
| and ſo ſhew us: OW to regulate the heat within. C03 F227 +1 rinnt We 


Although a Chemiſt ſhall have one of theſe inſtruments to meaſure 


the heat, he ſhall have uſed in any experiment, and have noted down 
the ſeveral degrees made uſe of, and the time each laſted, he ſtill la- 
bours under another difficulty, which is the not being able to command 
any required heat, and that it ſhall laſt a certain required time, unleſs 


it be below that of boiling water, which may be procured and continued 


by various contrivances of lamps, either of * ſpirits, or of oil ; but ho-] 


to continue a fire for 12 or 24 hours together, without attendance, 
which ſhall continually keep quickſilver boiling, lead in fuſion, or may 


be let down: ſo. low às not to exceed the heat of ſunſhine; and then be 


raiſed again, and that without letting out the fire, or moving the veſſels, 
may ſeem almoſt impracticable; but by an improvement of the furnace 
the antient Chemiſts called their athanor, I hope to ſueceed in it, which 


may be the ſubject of another paper. ot 


* „ 


The Rev. Stephen Hales, D. D. upon hearing the minutes of m 
paper delivered in to the R. Soc. on May 8. 1735: read upon the 7. bur 
day following, defired me to lend him the original for ſome days, tel- 


lead. Aſter a few days he returned me my paper, with the following 
obliging letter, and kind remarkeae . 
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| ling me he had ſome thoughts of making a Thermoſcope with a rod of a 


I HAVE read over your Thermometrical 'Tra#- with ſatisfaction, 


and believe it will be of good uſe.” The want of aſcertaining the 


degrees of heat and cold is a great and important defideratum'in Experi- 


mental Philoſophy. 144 owt 
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What J intended to do was only this, | viz: to get a leaden wire, of 


ſuch a ſize and ſtrength as to bear it's own weight, to have it as long 
as the longeſt gun · barrel I could procure, and to have it ſuſtain a lever 
as you have done; then to pour boiling water into the barrel, for a 


” 


long time, till the lever riſes no more; the water to have vent at the 


bottom, yet ſo as to have the gun- barrel always full of water; the breech- 


pin to be out, and the leaden rod to reſt ona piece of wood ſet upright, 


according to the courſe of it's fibres, not ſide ways. 


aalen. 


To give at the ſame time to a mercurial Thermometer the heat of 


boiling water. Then to take the freezing point of the leaden and mer- 


curial Thermometers; and afterwards to- graduate all the intermediate 


degrees, from the mercurial Thermometer upon the leaden IT Rermeme- 


4 , AS... * 1 4 & 4% 4 s : , 
ter, as they occur. Thus a ſtandard Ther 
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Paper. 11 


. Tbernbmeter s muſt be of excallent uſt- in garden-ftoven; hin 


reign plants muſt not be kept /in an edquat 
that o their native country ; vr. becauſe t 
heut in à confined cloſe air, as in an ope 
coffee-trees Being killed here in Em 


muſt doubtleſs be kept warm *, but not 


tatmot beat g 


are ohſe 


5 rar 5/9 1 bor 


that wood does not contract or dilate lengthways with heat or eol&, 4% 
atm told that Mir C. Grabam is about making} this/experimentz arg 


am alſo, in order to regulate pendulums. 9 Hs wi a HOY cn 
e 2. I fear that Baer haave's wet linen, which is ſo thin, may 
Freeze befbre all the mercury or ſpirit of wine in the ball of the Thams 
meter has the fame degree of :cold :' though hanging the 
and after freezing will bri a 


it pretty near. RY 
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A Letter from 2 . As I know it muſt give you pleaſure, and, being by unn - 


* 
? 


Maurice defire it may de at their next meeting) communicated to che wry 
Johnſon, Ei; may be of ſome credit to the memory of the inventor, the late M dan 
Prel. of the Fyotheringham, a Grazier at Holbeach in Elloe Holland, Lincolnforenang 


Gent! to acquai „ 
f * of ſome profit to the maker, give me leave to acquaint you, yt 


Spalding, zo (Mr John Ingram, of this place, Watch -· maker and White-Smith W 
James Jurin, father, originally a Black-Smith at Cobitt, and inventor of the Ma. 
M.D. F. R. chine for cutting watch-wheels; was alſd a moſt accurate artifict 


8 ., made, and, at my inſtance ſome time ſince, fixed up in"our 


Fegg. e à metal Thermometer, which we, on experience and obſer wüten 


cerning a Me- to anſwer and go truly, I propoſed to the company, at our fa ff, 
ralline Ther. in Dec. that our Society ſhould purchaſe it of him, I ſend u his deſcrip· 
mometer, in tion thereof; as entered from his mouth in our minutes, which T MINA 


the Muſeum f 


„hat Socie. be agreeable to you, and the worthy members of that illuſtrious body; fr? 
f that Socie D though Vir Beridge b 


p. 128. Jan. time a Watch-maker at Boſton) under the ſame inventor's NAA 


ty. No. 485. which we here have the higheſt honour : and 


2 made and carried up to town a machine ſomewhat of this f a 
4 25 Afeveral of your members may have ſeen, yet I truſt this ac maj 
1747-8. Read not be unacceptable. 1 0 100 


Jan. 28. „I ſhould think it beſt to leſſen the heat in loves towards the wigkt, e 


k 4 12 5 * 
IIe 


1747. tte plants expoſed to leſs degrees of heat a-nights than a days, n to vary the beat an 


or to endeayour 


ciſſuudes of the climate the plants come 74 


year, and the ſtate of floweting or fra&ification 
which Mr She/drake's Tables above-mentioned muſt be 


run ns 
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4. [A rod of iron g feet long will have about : inch increaſt Peres 
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zanging plants in green-howſes of Roves is #evording 40 1 
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r oo nas 
1c is compoſed! of an upright ſtaff or bar @ of they buſt! iron, feet 4 
long, and 1 inch broad having a poliſhed braſs bar of the ſame lengt | 
and width ſcrewid tat before it; Wich four ſteel ſcrews, and being aiſo 1 
3 | V. in the Mule : / 
capped: i witk ſtoc lo and hereon a lt ver c moving upon a ſtud ot ſteel, um obs 
which communicates with another leſs lever d (allo upon a ſtud) having Gentſemens _— 
4 chuim e ut the encb tot #2 which laps/round "an ax fo whereto the in- Society a? ; 1 | 


— 5 
— 
* 2 


dex is fixed; which ſheus the degrees marked on a ſemicircular arch g , e 

Under the ſteel ſcrewaheadꝭ there are ſmall flits in the braſs bar (except pig 5 
ich admit of its expanding, whereby 4 

it protrudes and operates om the firſt. mentioned lever, which being raiſed | = 

moves the leſs lever, and thereby draws the chain which turns the axis. _ 

affixed to the index, which ſhews the degree of warmth of the weather 44 9 


draw the great lever backwards and forwards, as occaſion may be; i 1s: 
2 counter: balance to the fmall lever to drau the 
brafs bar ſhrinks s 94 enen * 142 | 1 
4. It has been often complained of, that the theories we have of the 4 Letter from :: 
air and weather, are ſo imperfect, and that an unfiniſhed one, of the e Rev. Hen- :: 
hon. Miri Boyle, publiſhed fince his death, ſhould! be the beſt Wages? . 5 , 4 _— 
have; perhaps there is equal reaſon for complaint, that the Thermo- II. Folke, 9 
meter firſt introduced into uſe in England by the ſame excellent philo- E/; Pr. R. 8. 1 
ſopher, ſhould be ſo little improved for more than half a century, and concerning 
be made to ferve a not much better purpoſe than that of amuſement. bermome- = 
For.fome years paſt, ſeveraleminent philoſophers at home and abroad, Tier "cog | 8 

. have applied themſelves to br ing this inſtrument to greater perfection, „ ge Wea- . 
and to render it more uſeful; and among them the great Sir IJ. Neumum ther. N* 491- 
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ſenſibly affected by the Chapges of heat of the, 5 having one. expoſed in my pars 
the! the winter 1730 and 40. And my inſttument was very © 
| ſenſible with either a braſs rod or an iron rod; hen the bottom f it Was placed in a: 
land heat for chemical uſes 3 but I ſhall refer; the reader to the preceding paper, wherein. 
L have given a full. deſcription, of my invention, ws 7 xeaſons why I did not publiſh it 
before ;, tho” I have ſhewn the inſtrument to ſcores oF people ever fince May 1735. and 
ſent a deſcription and draught of it to M. Buffon, faperintendant” of the 225520 Pete 
Garden at Paris in the year 1744. in order for his laying ir beſote the Royal Ata dam af 


Sciences: at Paris, 
\ 0/136 e 24 4c ® C. M. | | 1 14 | 
* | 5 5-0 * \ | 
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i „ Wies \ was no fall FaliolaBtion to me, eh und that. Genen * roved, 
| e dy experimentz, that quick ſilver both heats and oools faſter 2 
1 | IT quot we. Know g faſter, I am ſure (ſays he), than water, oih 0 
| | ſpirit of wine, and eyer (freezes, » by my: anden cald hitherto gd 
w- \* fexveds (D831 $8 nahen) v 1/1 251801110 RR 
Might I be indulged the Jiberty, 1 would embrace this opporti 
ol inviting ſuch. gentlemen, as attend to this branch of Natural Philolant 
phy, to conſider what Dr Martine has ſaid to recommend the uitets 
+ 'hermometers made with quickſilver, and to place them in the oper 
= guarded from the ſun's rays; which, ſome obſervations :I'made* 
ſerve to ſhew the neceſſity of; eſpecially a more remarkable on, | 
pos © madez Which 1 ſhall ſubjoin hereto, 11 03:09 0.5141 23 ans 
Ihere is another particular-of great importance, which I fear wemana 
rather wiſh than Hope to ſee made a general practice, recommend 
the ſame gentleman; that is, the 2 all; Thermometem 
one ſcale. But if this may not be expected, certainly no Thermome- 
ter ſhould be made without adjuſting two determinate and ſufficienty 
| Hg =, diſtant points of heat and cold ; ſuch, for inſtance, as thoſe of boiling 
Vater, and of water juſt beginning to freeze, and the interveninꝶ 
| divided into a convenient number of equal degrees. By this means m 
F 9 ſhould be able to know what is meant by any ſpecified degrees d 
1B or cold, and a compariſon might be eaſily made of the ſtate of the ai! } 
| in diſtant places, provided the inſtruments were accurately; made 
hy Pr Martine ſeems to think,, that the degree of cold which: cauſeh | 

| Vater to begin to freeze, is nearly equal in all places, whatever=litnle! 
Vvuoariation there may: be and in: that degree of heat which cauſeth watery 
to boil, at different times, from the different weight of the atmaſpheꝶ 
So that we may look upon theſe two points as ſufficiently determiam 
An act TY On Monday the 23ſt.'in; the evening the ſky very clear, the wind N. 
7. . and a am Fridſly the Barometer was 30 inches F 24. At e ; 
Kade / '** the Thermometer without my window at 7 gr. below ©, or fei 
of the de point. The Thermometer within, of the ſame conſtruction with it, 1 
rature of the and not a yard from it, (the room FRAY had no ares in it this wn 
air on Tueſ- at. 5j gr. nearly above o. [221b | 
A 7% of On Tueſday, morning, at 4 nol when got up, I found the Bays 1 
avieh * fate meter at 30. . 525 inch; the Thermometer without at 14g. + below 1 
of the Bale. Oz that Within at 2 gr. 3 above o. I was much ſurprized heren "ar 
meter, and before I had finiſhed my entry, I returned to renew my obſervation, 

other cixcum- fearing I might have made a miſtake, but found 1, had not: AFR 

POO the ſame morning, upon opening my ſtudy-window, -I obſerved the ky 
to look red and lowering, this induced me to go up to examine my 
laſſes, ſuſpecting there might be a change, and found the Bana 
fallen to 30. 4+ dee, the Thermometer without riſen to 5 gr. low: 
freezing point, bur that within fallen to 1 gr. above 3 the.! N n, 


13 | 
YA 


by © Gee © 3. of this Section. . about Þ 


0 


* —— 


— —— 


want; 


-- 


ag. 448. 


* a 
*— 


— 


Pla v Vot.X. it #7, 


# 


GY ASS Sr SS eee 
9 


. 7 
1 = #4 1 
bot * 1 nn 1 
nnen Danner 


#1 
IT p 

A 
14 4 ol 242 LESITITET] 44+ 1 


* 9 *- + 4 
SEELEY 
4 nner = 


. 
rr 
rr 


* * N 
WD ; . , 
”* , 
- ' 11 22227 * 22 
— — 
— — —— 


9 ö 
* 
Y | 
* 
— 
* 
N 
* 
| . 
: * 
- 
þ IJ 
- Q (D 
” 
* 
% 
. 
* 
f 
| 1 
= 
- 
| * 
* 
: % 
= 
\ 
* 
Lg * * ; L 
© O—— ————— 
— AF 4 =D 
4 - . * ; Su : 
— : K 
. . — 2 * 
— 
— — — — 


* - 1 4 
a * * 1 18 n _— I. 4 
N * b 2 ws. coiling * 
of * 1 * 3 « A 2 * 
{ana 
* * % * — 


* 


- 


0 W. and S. W. and before 10 in the Morning we Had ſome rain, and. 
this ſevere froſt went off. At this laſt- mentioned hour the Thermome- 
ter without had riſen to g gr. above o; that within continuing at 1 BY." 
a8 before- At 8 f that evening the Thermometer without Was at no 
dels than 12 gr. above o, that within at 3 gr. above o: ſo that from 
that time 1 made my obſervation at 4 200 in the morning to 8 + at 
night, there was a change in the temperature of the air abroad of 26 gr. 
2 While the change within doors did not amount to more than * 
Wer: eherne n e ee e e emen n 
It ſeems probable from hence, that we may have frequently had 
greater extremes of heat and cold by far, than have fallen under ob- 
ſervation. hogaulq L. eee ee . ON Met eee en 
5 ME. e ee i ns (1 898 + das | | 
IV. It is well known, that the greateſt degree of heat in common Tze heat of 
water is that which it acquires by boiling ;/ that is to ſay, if water is put-boiling water 
upon the fire, it grows by degrees hotter and hotter, till it quite boils z; 9477 accord: 


but, after that, though there be never ſo much fire added, and it and ve t , 


* 


never ſo long upon it, it will never grow hotter than it was on the firſt air; 4 M. Se- 


inſtant, when it began to boil. Hence the degree of heat of boiling eondat de 
water is looked upon as fixed and invariab e.. Monteſquieu, 


Fubrenbeit, that ingenious maſter in Mechanics, ſo well known by his 2 g Acad. | 


mercurial Thermometers, is the firſt who has remarked the contrary. 13 In 


He obſerved, that the heat of boiling water was greater when the air 4 letter to M. 
was heavy (that is to ſay, when the mercury ſtood higher in the Baro- Folkes, Eg: 
meter); and, on the contrary, the heat was leſs' when the' air was lighter. P. R. S. Ne. 

Mr Le Monmer the younger, who has obliged us with a tranſſation Jan 3 
of Mr Cote's Lectures in Nat. Philoſ. with excellent notes upon the ſaid 1744. Read 
ade put Fabrenbeit's diſcovery paſt all doubt, and has very much Mar. 8. 1744. 
improv 35 $5 4. TE: 139 17985 1: IQLN09 : | | 15 b 112 Mein | 

OZ. 6. 1739, being provided with a Barometer, and a mercurial 
Thermometer of M. De Liſie, he climbed up to the higheſt top of the 
Canigou, a mountain in Rouſſillon, which paſſes for the higheſt among 
the Pyrenees : There he found his Barometer to ſtand at 20 inches 22 
lines; whilſt at Perpignan it ſtood at 28 inches 2 lines. The difference 
between the heat of the water which he boiled there, and that which he 
boiled at Perpignan, was 15 degrees of his Thermometer. Jac) 

The ſame Thermometer being ſurrounded with ſnow,” the mercury 
fell down to the ſame degree as pounded ice had made it do at Paris. 
Hence he concludes, that the heavineſs of the air has a ſenſible influence 
on boiling water; but that it in no way alters the term of congelation. 
All theſe ep may be ſeen; p. 408. of Cote's Experimental Lec- 0 
tures ; and in the Mem. of the Acad. of Sc: of Paris, 174100. pk 

This is the ſame experiment which 1 have repeated on the top of the' 
Pic du Midy ; thinking that ſo ſingular a fact ought to be obſerved more 


than once. | 


\ 


R ZN I carried | 


Variation ef rb Heat of boiling Water. © 449 
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that of congelation, and that of bailing water, afterwards putting 


IK 5 Ns, $35 N Of fuddes \Ereezing. - NW \ | | | 
I carried two Barometers, the tubes of which :the''Rews-Fathe | 
Francis had been ſo good as tO All for me with great: care. 1 I had like. | 
wiſe with me 2 mercurial Thermometers, upon which: L ſet the degrees 
at Bagneres : I took the fixed, terms, of the graduation; that is to fiy, 


nought to the term of congelation. I marked 180 difference between 
this term and that of boiling Wattens der eee ande £4 2KW Wind) Gar 
Being come to the higheſt top of the Pic du Midy on the ꝗth of lat 


July, the mercury roſe in one of my Barometers to 20 Inches 2 lines; and 


in the other, to 20 inches 1 line. I ſurrounded my Thermometer 
with ſnow, and the mercury fell exactly to the ſame degree as the ſhow 

had made it fall to at Bagneres. Afterwards I plunged it into boiling 
water; whereupon the mercury roſe to 165? of my graduation; ſo 


that the difference between the heat of boiling water on Pic du Mach, 


. 


and that at Bagneres, conſiſted of 152: . 


At my return to Bordeaux, I obſerved, that I had marked the term Wi 


of boiling water at Bagneres leſs high by 3 than at the term of boiling Wi 
water at Bordeaux, taken at the time when the Barometer was at 28 


1624 & ſo that the complete difference between the term of boiling 


Of /udden 
freezing; 

by Sam. 
Chriſtian 
Hollman, 
Prof. Pub. 
Ord. Philoſ. 
Gotting. 


No. 475. Pp. 


239. Jan. 
&c. 1745. 
Read Jan. 


10. 1745. 


of difference, found by M. Le Monnier on De Liſie's Theremometer, 


inches 2 or 3 lines: therefore having anew graduated my Thermo- 


meter the 165, the degree of the former graduation fell nom upon the 


water on the top of the Pic du Midy, and that of the ſame at Bordeaur 
the Barometer being at 20 inches 3 lines, amounts to 18 degrees on the 
Thermometer of Fabreubiit. bn ze NB 03 24 26417) eee 05t 
No the conformity between the obſervation made by M. Le Monnier, 
and this repetition of the ſame obſervation, can hardly be greater; ſeeing 
the heights of the Barometers are almoſt the ſame; and the 19 degtees 


amount preciſely to 18 degrees on the Thermometer of Fabrenbeit which 
LE s din Lopicong anidd rfl 40 
WIS! . 


V. The phacnomenon of Mr Triewald related in the Philoſ. Tran 
ſeemed to me ſo extraordinary at: firſt reading, that if I had not had 
ſome farther proof, that all congelations are performed almoſt in 4 
moment of time, it would have ſeemed to ſurpaſs all belief. But! 
happened to meet with, ſomething, not very unlike it about the end 
of 1742, which being at firſt diſcovered by chance, I endeavoured to 
reduce to a ſure and certain experiment, both in that winter, 
the following. About the end of 1742 Dec. 24. N. S. On the com- 
ing of a ſudden very great cold, there appeared in 2 conical glaſſes 
what they call Carteſian devils, of various form and colour, ſome 
ſpecifically lighter than the water, and others by à greater quantify 
of water admitted into their cavities, rendered heavier; ſo that being 
ut into the air- pump when the air was exhauſted, they could hes” 


* 


in the ſurrounding water as it were of their own accord. I put boun 


the glaſſes in a cold room unſtopped, and covered only with a gl 
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Phial; from which ſceing the ſame on the motmng of Dec. 24 I re- 
moved them immediatly into a ſtove; and fer chem on a walnut“ trke 


cheſt, being ſtill fall of àa very fluid and tranſparent water. But as 1 


had juſt recollected that glaſſes, and other ſuch like cold bodies, on 
being removed into a warm place, uſed to have à remarkable quantity 


of dew running down from the ſurface in ſtreams; being deſſrous to 
to ſave my cheſt from being damaged, or at lealt' ſtained, I examined 


the paper which T uſe to lay under my glaſſes, and as I lifted up one 
of the glaſſes, I found it already covered with a great quantity of dew; 
but when I took up the other, in which the devils being heavier than 
water, ſunk to the bottom, I found it dry but quite fall of ice. This 
unuſual and unexpected ſight greatly ſurprized me, aid being ſollicitous 
about my little glaſs images, I took up a brazen tube which happened 
to be at hand, in order to ſave them, if poſſible, from the ice. But 
when I found the cakes of ice to be ſurpriſingly” interwoven with each 
other, and to be very thin and ſoft, and that the whole icy cone did not 
cohere with the glaſs, but only in a ſmall part; and that what was at 
the bottom of the glaſs, to the thickneſs of an inch, ſwam in the water 
and began CY to diſſolve into water at the ſides, I began to enjoy 
this pleaſing ſpectacle with more ſecurity and delight. All the thin 
plates of ice, which conſtituted that whole truncated cone, were very 
thin, and as tranſparent as glaſs, and by their various inclinations, when 
the whole glaſs was turned about, they ſhone ſurpriſingly like tables 
thoſe which ſtuck about the head of the black Carteſian devil. 

I was willing to make uſe of this opportunity to try, whether on 
melting the ice again, and putting the glaſs again in it's former place, 
the ſame phaenomenon could be again (procured. But when J firſt read 
the experiment of Mr Triewald, I was of opinion, that by the preſſure 
of the bladder tied about his glaſs, the degree of preſſure ariſing from 
cold was perhaps increafed, and that thereby that ſudden elkect of 
congelation was produced, and ſo I hoped that by the fame way, it 
would alſo ſucceed with me in water ſufficiently coole. it; 

It would be tedious to relate all the experiments that I made on 
Dec. 24, 26, and 27, and repeated often with muck trouble. I confeſs 
the experiment did ſometimes ſucceed ; but then I was more often 
fruſtrated of my hope, tho? all the circumſtances were the ſame. The 
whole glaſs [a] was ſometimes filled with ice, as I was looking upon 
it; ſometimes there was a ſort of icy bladders [G], when I was preſ- 
ling the bladder of the glaſs, that roſe to the ſides of the glaſs, which 
preſently turned into an icy cruſt, that incompaſſed the whole inner 
ſurface of the glaſs; whilſt the remaining inner maſs of water cloſely 
furrounded the axis of the 'glaſs, and remained fluid; - ſometimes very 
tranſparent ſingle thin plates [c], almoſt reſembling the form of ſnow, 


. 


in my hand, in viewing it in the full light of day, and theſe were fo 


M m m 2 very 


of glaſs; and this, delightful ſpectacle was not a little increaſed by 


appeared in the middle of the clear water, as I was holding the glaſs. 


F adden Freezing, 1 
Very thin, that on any little ſhaking of my hand they would. falling 
the water and tremble, But there would be no end, if I ſhould relates. 

I will therefore, as briefly as 1 can, relate only the principal expen. 
ments which were often and diligently repeate. 6 
1. When the water had conceived a ſufficient degree of cold, Whether 
the glaſs was removed into a warm place, or was only taken in à Warm 
hand, almoſt the whole water would in a moment be turned into ice 
But this happened more often and more eaſily in the former caſe th 
| | in the latter. = "ION. | Na ae. 
2. It did not ſignify whether the glaſs was covered with a bladdes MW 
or not; and in the former caſe, whether the bladder was preſſed with Wl 
the fingers or not. Nor, | bo 
3. Did I find it to ſignify, whether any Carteſian devil, or a] 
other like image was in the glaſs or not; and if there was one, whether 
it kept at the bottom of the glaſs, or ſwam on the ſurface a 
the water. 1 | 8 ITE 1 1 . | 
4. When there was any little image in the water, as often as I ws 
able to obſerve the beginning of freezing, .it always began from ſome 
part of it, and thence diffuſed itſelf on all ſides. _.. Nt 
5. The experiment ſucceeded according to my mind, only when the 
glaſs being full of water was ſo expoſed to the cold air, that the whole 
_ mafs of water could be equably penetrated thereby. But if. 
6. The glaſs was placed before an open window, which admitted the 
cold air, or on a plaſtered floor, which is uſual here, there was ice 
indeed generated, but ſuch as I deſcribed above at [5]. But itz 
7. The glaſs was placed before an open window, where the wind 
did not blow, on a boarded floor, or on a wooden plank laid over 
the plaſter, the experiment generally ſucceeded : unleſs. perhaps 
_—_ a little too late, and the glaſs. was already wholly filled with ice. 
8. That I might more eaſily obſerve the degree of cold, to which 
the water ought to come, if the momentaneous freezing of it was to 
happen in a warm place, I filled a broader earthen, veſſel with Water, 
and ſet it on the ſame baſe with the glaſs; and obſerved caretully, 
when the water contained therein began to ſkin over. And tho! thele 
congelations did not happen exactly at the ſame time, yet this obſervation 
often contributed to the better ſucceſs of my experiment. F or. it-1s 4 
very troubleſome and tedious experiment, without it. But perhaps, 
The conical figure of the glaſs, on account of the narrow orifice 
and broad baſe, does not a little contribute to the force of the cold 
heat, which is to be equably diffuſed thro* the whole maſs of water. 
At leaſt Iam perſuaded, that the experiment will ſucceed with mor 
difficulty in any cylindrical veſſel, or account of its orifice being 100 
broad; tho? I have not yet tried it. ily eg 
The weather did not afterwards give me any opportunity of. Pr. 
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ing the ſame Experiments that winter. But I repeated them in Jan. 1744, 
or; the ſame ſucceſs, and with the ſame pbaenomena as above. I 
I will not preſume to aſſign the cauſe, why the water cooled almoſt to 
the point of freezing, as it were in one moment, turns into innumerable 
icy plates, croſſing each other in a wonderful manner, and forming one 
continued body, if the glaſs in which it is contained is ſurrounded by a 
ſudden heat. The Ariſtotelians perhaps would here pleaſe themſelves 
and others with their word Antiperiſtaſis. But I am not deſirous to in- 
creaſe the number of empty words; and ſhall content myſelf with ha- 
ving related the:phaenomena, and ſubmitting to the judgment of the 
Royal Society. you; Storm eum 191 | 73G: 


VI. Mr Boyle has taken much ains to bring the Hygrometer to Deſcription of 
erfection; and Mr Pickering has lately made an improvement to it: an improved 
But, as the inſtrument I uſe differs from them both, I ſhall beg leave ygroſcope- 


to deſcribe it to you. pock Oh * 2 * 
Some years ago J applied my thoughts to conſider the nature of Hy- x. s. 7 


groſcopes, and compared many different ſorts together, in order to de- My H. Baker, 
termine which I might employ with the greateſt certainty z when none F. R. S. 


r. S Apr. 


Mr Boyle, of weighing a piece of ſponge in a pair of gold ſcales. But wn 
the difficulty and time, which I found, upon trial, were requiſite to Read Feb. 27. 
adjuſt the weights, and diſcover: the true ſtate of the air, ſet me upon 1745-6 
contriving another method, whereby at all ſeaſons I might perceive,” by 
inſpection only, the moſt minute alterations with reſpect to moiſture or 
dryneſs; and the following drawing will, I believe, ſufficiently. deſcribe 
what I found moſt effectual for that purpoſe. e. 
A repreſents a thin piece of ſponge, ſo cut as to contain as large a ſuper- Fig. 23. 
| ficies as poſſible. This hangs by a fine thread of filk, upon the beam 

B. and is exactly balanced by another thread of ſilk at D, ſtrung 
with the ſmalleſt lead- ſhot, at equal diſtances, and ſo adjuſted as to 

cauſe the index E to point at &, in the middle of the graduated arch 

F, G, H. when the air is in a middle ſtate between the greateſt moi- 

ſture and the greateſt dryneſs. I fhews a little table or ſhelf, for 

that part of the ſilk and ſhot which is not ſuſpended, to reſt upon. 


VII. The Weacher-cord is an Hygrometer of a very ancient inven- Inpro wa 
don, and, if properly conſtructed, may be made uſe of with very good f the Wea: 
ſucceſs, to ſhew the various alterations of the atmoſphere, in reſpect to ther- Oord. 
moiſture and dryneſs; but, as commonly made, it never riſes or falls f. N 
ſufficiently to point out ſuch minute changes as the curious would be deron, F. E. S. 


find out ſome method of removing it; and how far I have ſuc- 

bea will beſt appear upon. caſting your eye upon the drawings, Fig. Ho 3 
15 | 245 : e 1746. dated; 
Dec. 21, 1745. Read Apr: 24. 1746s. 
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appeared to me to come nearer the truth than that recommended by N*479, P. 95- 


deſirous to know. A ſenſe of this defect ſet me upon e ee to te Mr Baker, 
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434 An Hygrometer made of a Deal Rod. 
Pig. 24- In the firſt of theſe Hygrometers which I made, as in N. 24. Loh 
. fixed the end of the indes A B faſt to the filk C E at F leaving ? 

lying looſe upon the point D; and in chis manner the other end off. 
index would nearly; deſcribe the arch FG H: But then I ſoon Percei. 
ved, that the centre of motion, whereon the index turned, was chan 
whenever it moved ever ſo little; and, conſequently, that the arch 
ſtruck by the end B; muſt be irregular.) 1 I no nn 
Fig. 25. On conſidering this, I toothed two pieces of braſs, as 1, 2, and 3, 4, 
(See Fig. 25.) to fit each other ſo exactly, that, upon the leaſt motion of 
the one, the other would move; then, fixing the index upon the centre 
C, it's motions were rendered much more regular. . 
I placed likewiſe a little collar of braſs at B, upon the cord $R, 
and to that collar tied the ſilk, which gave motion to the index, that 
the cord S R might twiſt and untwiſt without any impediment. 3 
If there is no weight placed at bottom, as in Fig. 24. X the piece of Wl 
braſs 1, 2 muſt be ſo heavy as to keep the cord SB R at'a convenient 
tightneſs, and alſo to counterbalance the end of the index CE, provided 
it be heavier than the other. | Wir | 
The length of the cord S R, it's thickneſs, and the manner of pre- 
paring it, are already deſcribed in ſo many books. which treat of Hygre 
ſcopes, that to mention them would ſeem unneceſſary, *'- 


* 


An Hygrome- VIII. In OG. laſt I contrived and made an Hygrometer; the fi 
ter made of a hint whereof I received from obſervations on the ſwelling of deal doors 
wy away > 4 againſt rain. I perceived this wood expanded itſelf very conſiderably, 
ops 34. laterally, or acroſs its grain: and this I imagined, if properly made u 
May &c. of, might ſhew, not badly, the different degrees of moiſture or drynel 
1746. Read in the air, Theſe thoughts ſet me upon ſearching the Philoſ. Tran). 
May 8. 1746. to ſee if any ingenious perſon had recorded his opinion upon this ſub 
ject : and I found “ that an anonymous author had made ſeveral attempts 
to conſtruct Hygrometers of deal boards ; and again ||, that Mr J. C. 
niers had added ſome improvements thereto ; but, as the method taken 
by theſe two gentlemen ſeemed liable to ſome objections,” I determined 
to make a trial on a plan and form intirely different from theirs ; and 
have been ſo fortunate to find it ſucceed greatly beyond my expect 
tions. | | . 
My way was thus: I procured a piece of coarſe deal board; moſt « 
it, if not all, ſap. From this I ſawed 7 pieces croſs the bate- or gra 
10 inches long and an inch broad; ind; as the board was juſt an inch in 
thickneſs, I thereby conſequently obtained. 7 parallelopipeds of an ind 
ſquare each. nA i 1 


See Vol. II. Chap. I. F xvi. 1. 8117 vn ce 
+ This author ſays, Poplar would do much better; but of that I have had no trial 
See Vel. II. Chap. I. xvi. 2. © at I FL 


we ts ; Ihbeß 


to place theſe. ſmall pieces in fuch a manner, hen I glued them to- 
gether, in reſpect to their gr ain, as is repreſented in the two figures an- 
nexed, to prevent their forming themſelves into a ſort of curve; which 
they naturally do, if they are placed all the ſame way; and I found 
| myſelf obliged to fix the rod in ſuch a number of brackets as appear in 
the drawings, in order to keep it ſtrait. 
I. placed this rod, at firſt, perpendicular to the horizon, betwixt two 
pieces of wood of the ſame thickneſs, and nailed againſt the cieling of 
my room; but then I had one fide only expoſed to the air: however pig. 26, 27. 


- 


it acted tolerably well, which -encouraged me to try to make it more 
perfect; as you will find delineated, Fzg. 26. and 27. en id gun 
Both theſe deal rods were placed againſt the cieling of my room with 
brackets, and were buttoned down into ſquare mortiſes in each bracket 
W with ſmall pieces of deal, that fitted their tops exactly. Hereby all 
their 4 ſides became expoſed to the air; and the only difference between 
them is, the increaſing the effect of their variation by two different me- 
thods. | | EF | e B27 « 
To the rod at Fig. 26. I added 2 levers: The firſt of which AB D 
had it's ſhorter end A B but 3 inches in length, and it's longer BD 12; 
conſequently the end D moved through 4 times the ſpace that the end 
A did. 1 | yo TG 
The ſecond lever E FG, I fixed to act with the other before men- 
= tioned. The ſhorter end Z F of this lever was 3 inches, and the longer 
end FG, 45 inches; whereby the effect of the other lever was increaſed 
5 times, and that of the deal rod 60 times. So that if the rod leng- 
= thens but one tenth of an inch, the point of the lever G moves 6 inches 
and if the rod lengthens but one inch, the point G moves 60. ; 
The longer end of the ſecond lever in Fig. 26. muſt be made ſo much: 
heavier, that it may move down freely by its own gravity whenever the 
bar ſhortens. | #1 | | 
To this Hygrometer I fixed a ſmall index, ſuch as is common in: 
Mr Haukſvee's Barometers, to ſlip up and down on a wire, as is repre- 
ſented at K. . | | 
Fig. 27. repreſents another method I employed to increaſe the power 
of the deal rod. This may be fixed in a — ſmaller . and: 
yet is no leſs capable of ſhewing the minute differences in the moiſture 
or dryneſs of the air than the other before deſcribed. | 
The deal rod in this was managed and faſtened in the ſame manner 
as was ſhewn before. I likewiſe applied a lever 4 R D to the top 
5 thereof, exactly of the ſame dimenſions as in the other; but, inſtead of 
«f ccond lever, J placed a graduated circle, with an index thereto like 
that of the minute- hand of a clock. This I fixed to a ſmall axis, which! 
was moved one way by a ſilken thread wrapped twice or thrice round 
it, whereof one end was tied to the longer end of the lever at D, and 
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the other way by the gravity of the weight . And here, If che! 
Which the ſilk turns upon, it is evident that our ſenſibility of the 


far exceeds all that I ever ſaw; and I may take upon me chu 


the wind is in or near the E. or W. point, when the 


together with 


Gerate: & Antients ever could pretend to, or even thought of. Had but 


F. K. S. Ne. 


2 „1 
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of the index R & be 1g times as long as the ſemidiameter of them 


alteration will be increaſed 60 times, c. The deal rod is A 
tailed down at NM, both in the firſt and ſecond draught; but, in aH 
parts, they have free liberty of contraction or dilatation or 


Unleſs I am too much prejudiced in favour of this Hygrometen 1 


aſſert, that, by acting 10 or 12 hours before the apparent change 


weather happens, as this has done fince I got it finiſhed ; it-mayway? 


much aſſiſt to form a true judgment on the impending. changes, "when? 
Barometer i ö 


— 
| 


, x 


little or no ſervice. + | £4117 11998 Ou »Hag 
J obſerve, that heat and cold have a conſiderable power of feng 


ing and ſhortening the deal rod, as well as the moiſture and drynehd 


the air; and this, at firſt ſight, would induce one to imagine, that it 


would thereby be rendered almoſt uſeleſs; but it is really far otherwit 


for, by placing it near a Thermometer, it is eaſily rectified with reſpect | 
to its expanſion or contraction, by heat or cold, at the ſame timethat 
it truly ſhews the various degrees of moiſture or dryneſs in the a In 
ſhort, it is an inſtrument made very eaſily, of materials to be got A 
moſt every where, and of little coſt. It is capable of being ſervieeable 
either by ſea or land, and may be placed in any direction. 
L have lately finiſhed one of theſe Hygrometers, the bar whereofis 
but a foot in length, yet, by making the two levers of metal, Tealily 
make the end of the ſecond lever riſe and fall 8 inches. Ar:this dre 


becomes portable, and anſwers the end or purpoſe as well as:the"other-*7 
P. S. Since my writing this, I have been turning over a little Mf, 


of Mr Boyle upon the Hygroſcope, wherein I find he had mad ed 
ral trials with different ſorts of wood; but then they were turned i 
the ſhape of bells; which, he ſays, anſwered very well, by*comr 
paring their weights : That their different weight increaſed ot dm, 
niſned, according to the different degrees of the air's moiſture; 
that he had taken notice of the expanſion of the wood in doo any 
door-caſes : but he proceeds no farther than to recommend the 
ferent kinds of wood to be examined by their weight. 


IX. A ſenſe of the importance of obſerving the weather induced 
Hippocrates, in his remarks upon the Epidemic. Diſeaſes in T 
premiſe a general hiſtory of the weather preceding them; and WIAg 
ſame view did our great Mr Boyle turn his thoughts ſo cloſely upon 
ſame fubject : whoſe example, being followed by ſeveral judicious ur 
quirers into nature, both abroad and at home, has brought the Naturil 
Hiſtary of the Air to a ſurpriſing degree.of perfection, beyond: _— 


county in England gentlemen of ſuch; ſentiments, who would c 
| 1. May Sc. 1744. Read May 3. 1 12 ; 4 
473.5 1. May Ec. 1744. May 3. 1744. den 
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53 Scheme Fa Diary of the Meatbher. | 
themſelves with the annual trouble of ſending a regular account of the 
weather to this learned body, by it to be compared and digeſted,” to what 
degrees of accuracy may we not ſuppoſe a knowledge of the nature and 
affections of the atmoſphere may be brought; and how well may we not 
hope to be guarded” againſt the diſorders, which, as anders, we are 
ſed to; by ſuch a cloſe inquiry into the nature of that neceſſary fluid = 
in which we breathe ! Not to mention the advantages which ſeveral im- 
portant branches of trade may receive from ſuch meaſures: and were 
the digeſted obſervations of the R. Soc. compared with thoſe of foreign 
ſocieties, formed upon the ſame plan, ho ſhort a time would bring this 
part of Philoſophy to the greateſt degree of demonſtrable certainty! ? 
The trouble of making and keeping ſuch meteorolagical regiſters, 
which, in all probability, prevents ſeveral gentlemen from performing 
this piece of ſervice to the public, might be rendered very inconſidera- 
ble, by the propoſal of an eaſy, as well as comprehenſive, method for a 
diary, and a ſet of ſimple and convenient machines for making the ne- 
ceſſary obſervations. | ee ee IF TRE: ee 
The plan of the Epbemerides Ultra. jectinæ, though comprehenſive, is, 
with ſubmiſſion, very perplexed ; and the ſeveral others, mentioned in 
the Philoſ. Tranſ. perhaps, do not include all the particulars of which 
ſuch a Diary. ſhould conſiſt. The Society of Edinburgh has prefaced to 
their Medical Eſſays a ſcheme (which I had not the pleaſure of re 
till a great while after I had fallen into the following method) the moſt 
calculated for uſefulneſs; but their machines are neither ſo fimple nor ac- 
curate, as ſuch a work requires; not to mention their being entirely 
without one for obſerving the force of the wind. a 


3 = 


On a page of a folio paper-book, opening broad-ways, are drawn, Sect. 1. An 
at proper diſtances, ꝙ horizontal, and 7 perpendicular lines; in the void 4<count of the 


lary in ge- 


(quare ſpaces of which the particulars of the diary are written down. . 


The firſt of the horizontal lines is for the days of the month and week, 
on which the examination is made: The ſecond for the hour of the day: 
The third for the weight of the air: The fourth for its heat: The fifth 
for its moiſture, or dryneſs : The ſixth for the quarter of the wind : The 
leventh for its force: The eighth for the weather; as whether it be 
rainy, or cloudy, or clear: The ninth for the quantity of rain; and the 
175 between the laſt line and the end of the paper, for the bill of mor- 
The 7 perpendicular lines are for the 7 days of the wert; which, in 
our Diary, begins with Sunday. If you therefore carry your eye along 
the paper from left to right, you may, at one view, ſee the weight of 
the air, and the degrees of heat and moiſture, Cc. for the whole week. 

f you carry your eye from top to bottom down the column, for any 
one day, you fee regularly the whole of ' the: obſervations in one line for 
that day. Four pages, or weeks, we allow to each month, and then 
leave a void Page for the obſervationt made in that month; and the 

Voerplus calendary days are carried on to the page allotted for the next 
VOL. X. Part ii. e TM =D month; 
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« month; only taking . in every r page, mu _ | 
48 ending and beginning of two different months. are 8 be: found, de | 
names of both the months, direQly over their final and initial day, 
5 The abſtract of the weekly: 3 of mortality. is apparently a put d 
+, - obſervation. peculiar to this plan, under which article all acute caſes 
depending on the fate of the air, are ſet down. Perhaps che ignorance | 
of the ſearchers, appointed to inſpe& dead bodies, as to the-preciie dig 
eaſes people die 1 this . open to objection: To Wh 
it may be ſuſficient to * That this . obviouſly a requiſite ar- 
ticle for a Diary, we muſt be content to take our advices on this point 
from ſuch hands, rather than none; eſpecially, as all political arit hmetick 
has always been allowed upon no more certain a foundation 
Seck. 2. 4 The machines neceſſary to the making obſcryations for a 9 of th 
view of the un are theſe five: | | 
INE» 2 tl The Finn 
n e I have found thoſe with open ciſterns more ſenſible than the ported 
ones. That with which I make my obſervations, is. with an open ciftery, 
_ furniſhed with a Micrometer, that divides an inch into 400 parts; by 
which I am capable of perceiving the moſt minute alteration of the gra- 
vity of the air: It was made by Mr Bird of the Strand; whoſe 4 2 
'% in ee ae 2 think, notice and encouragement. 
': The Thermometer. | 
Þ 3 . Mine is one made by  Fabrenheit's ſcale on one ſide, with it's cor- 
z reſpondence to the graduation of the alcobol Thermometer on the other. 
| Of the three next machines, two are new, and the other conſiderably 
altered, and, I hope, improved, from one offered to the Society a great 
while ago. 
N ** All the machines, except the Barometer, are are expoſed to the 
open air. The Thermometer and Hygrometer ate placed in a little 
Hed, made for their reception, againſt my fudy-window, where 1 
can ſce the graduation through the glaſs ; 'and, by Ts up the 
aſh, can take them in, as occaſion require. 
Se&. z. Of had, for ſome time, made uſe of Dr Hooke's Hygrometer, made of 
; the Hygrome- the e of a wild oat, ſet in a ſmall box, with a dial-plate and an index; 
* „„ but I ſoon found an inconvenience, without the remedying of which no 
dependence could be had on this machine, viz. its making more than 
one revolution in a night. I endeavoured to remedy t this by the follow: | 
"s deſcribed in 1 2K 6 285 
t the vertical point, from which moiftare and dryne 5 are graduated, 
I cauſed a ſmall Bars to be deſcribed ; fare and 27755 which ſhould 
Juſt interſect with that arch, round which the -index of the cat-deſeribes - 
its circuit. In the centre of this ſmall circle 1 laced a pin, eaſily turn- 
ing in the central cavity, and furniſned with a flat piece of thin a on 
its head. This piece of ivory, interſecting with che indem of the oat; By 
it was turned either to the maiſt or dry fide of its graduation, 4 


index made a double revolution; --1 flattered: ad —— 


* 


2 


S )ebene e Diary of rhoWrather. 
foon found, in the great ſogs we had” halt 
not 2 ſafe materia? t make an accurate Flygromerer of: For, 
1. In the great fogs it grew limber'\ſo as that the weight of the inden 
brought it down Wi wrong wee os prevented it's further 
otion. D hee nn r oh l 3; an 
wy 2. It ſoon loſes its ſenfbility, grows'harth, and is abfolutely unfit for 
uſe. So I immediately | y ſome" | 
diary, and reſerved this for my ſtudy; where, er in any ineloſed place, 
it does well enough, and may be very uſeful in che following re- 
1. To examine, in caſes of ſickneſs, the dampreſs of rooms. 18555 
2. To examine damps in ſubterraneous cavities, being let down wich 
a weight, where a Tight would ſometimes ſet the place on fre. 


"# z 1 
* 
te ®, #3: 


3. To obſerve the proper ſtate of dry neſs in warehouſes, "wine-vaults, 


ſtudies, where. damps would be detrimental and perniciou . 


4. To examine the ſtrength of ſudden fogs, and the comparative damp- 


$$ £71 


neſs of particular ſituations. _ de e SHOT en een 
As a ſuccedaneum to this, I thought upon a faziral one; it recurring 


to my mind, that the weight and moiſture of the air being but two pro- 


perties of one and the fame body, a ſfatical Hygrometer (ceteris paribus) 
promiſed the beſt aſſiſtance towards à more complete knowledge of the 
Barometer, which acts upon ſtatical principles ; and that theſe two ma- 
chines muſt have a reciprocal correfpondence with each other. I then 
remembered, that Mr Boyle had mentioned ſomething of this nature; 


after conſulting whom, I made the the following machine, acting upon | | 


his principles, but formed in a manner differing from his. 

I cauſed a balance to be made to turn with + @ grain, ordering that 
the axis of the balance ſhould, on one ſide, be drawn out to the length 
of one inch, and its end to be furniſhed with a male ſcrew, to which a 
light index with a female ſerew might be fixed. I had this balance faſten- 

in a wainſcot box, 12 inches in length, 9 in diameter, and 4 in 


the depth at top, but gradually widening towards the bottom, witk a 
back to flide up and down in a groove. The axis, already mentioned, 


of an inch length, came through a Hole in the front of the box, and then 
had the index faſtened on, which deſcribed the ſegment of a circle: upon a 
braſs plate, ſilvered and graduated into 180 gr. as if it had conſiſted of 
a perfect ſemicircle, or two quadrants. Fhe reaſon why the graduation 


did not begin exactly with the diametrical line was, to prevent che fric- 
tion of the brachia of the balance, with the little drop placed at the bot- 


tom of the axis already mentioned. e og 
My next concern was to charge this Balance. The beam turned, as 
has been ſaid, with 2 a grain; and every ſuch turn, after repe 


trials, moved the index ſomewhat more than one dzyree' of the 189 de- 
ſcribed upon the plate; ſo I immediately pitched upon a 4 penny-weight 


1 . 6 grains, which contained as many : grains as there were degrees. 
is weight J fixed with a 8 7 to one bracbhium of the balance, with- 
9 Ane 6 | out 


ve had aft winter, chat the wild cat is 


turned my thoughts upon ſome other for my 
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460 © © Scheme of Diary of the Weather. Roo 
dodut any /cale, the ſeveral threads or ſilk ſtrings of which, as they would 
| imbibe more, moiſture, would make the machine leſs accurate; and the 
. other brachium I charged with a ſponge, ſuſpended likewiſe by a'thread, 
= 8 | ol ſuch a weight, when reduced to abſolute, dryneſs, as made ag equi. 
a q librium ;, and then ſcrewing on the index to the firſt degree of the %% 
| 8 and expoſing the machine, thus ordered, to the open air, in one night's 
time the . got to the 7oth degree; which, as the ſponge had 
been abſolutely dry, muſt have been the true ſtate of the air, as to 
moiſture, at that time. IN ne” r 
I find this machine extremely ſenſible and accurate; it will alter tv ü 
degrees in a night, and as many in a day; and has, I think, the folloy- 
ing advantages TI | Sn... 
1. It is more portable than any, except that of the wild cat; and, 
upon any accident, more eaſily and ſpeedily. rectified than it, or any 
other whatever. | OW, eff ;1. | La Ra 
2. Being graduated from abſolute dryneſs, - it is beſt calculated for the 
diſcovery of the true ſtate of the air, as to moiſture. Fore. © 
3. The near correſpondence between the degrees on the graduated 
plate, and the weight of the moiſture neceſſary to be imbibed or exhaled, 
to make either brachium of the balance preponderate every ſuch depree, 
gives it the preference to any other. ; 8 
For a more perfect idea of this machine, ſee Fig. 28. where it is vie- 
ed on the inſide, the back being ſlid up. At Fig. 29. is repreſented the 
Os ym its graduations and index, as it ſhould appear on the front of 
caſe. ny F 19 
Set. 4. Of The Anemoſcope is a machine 45 feet high, conſiſting of a broad and 
the Anema- weighty pedeſtal, a pillar faſtened into it, and an iron axis, of about; an 
$ Seope, inch diameter, faſtened into the pillar. Upon this axis turns a Wooden 
= tube, at the top of which is placed a vane, of the ſame materials, 21 
inches long, conſiſting of a quadrant, graduated 'and* ſhod with an iron 
rim, notched to each degree; and a counterpoiſe, of wood as in the figure, 
on the other. Through the centre of the quadrant runs an iron pin, 
b upon which are faſtened two ſmall round pieces of wood; which ſerve as 
1 moveable radii to deſcribe the degrees upon the quadrant, and 4 
handles to a velum or ſail, whoſe plane is one foot ſquare, made of can- 
vas ſtretched upon four battens, and painted. On the upper batten, 
next to the ſhod rim of the quadrant, is a ſmall /pring, which catches at 
every notch correſponding to each degree, as the wind ſhall, by par | 
againſt the ſail, raiſe it up; and prevents the falling back of the ja! 
upon the leſſening of the force of the wind. At the bottom of the 
wooden tube is an iron index, which moves round a circular. piece of wood _ | 
faſtened to the top of the pillar on the pedeſtal, on Which are defcribed 
the 32 points of the compaſs. The figure of this machine may be | 
Fig. 30. Its uſes are the following +; 5 2064 "h a 
I. Having a circular motion round the iron ait, and being furnilh 
with a vane at top, and index at the bottom, when once you have 1 5 


— 


* 


1 


the quadrant, to an height propo to tl ö | 
of wind preſſing againſt it, the relative force of the wind, and its com- 
parative power, at any two times of examination, may accurately be 
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2. By having a velum or fail elevated by the wind along the arch of 
rtionable to the power of the column 


taken. Sy i + „ JO TENTS ONT e onze ST 
3. By having a ſpring fitted to the notches of the iron with which the 
uadrant is ſhod;. the velum is prevented from returning back upon the 
fall of the wind; and the machine gives the force of the higheſt blaſt, 
ſince the laſt time of examination, without the trouble of watching it. 
I have carefully examined the dependence that'may be had upon this 
machine, during the late ſtorms in February 1741, by comparing the 
height to which the wind then forced the velum, with the Deal letter. 


The 19th of Feb. Sabbath, 8 a. n. the Anemoſcope was at 78: The 


Deal letter for that day called it a ſtorm. The Saturday following, being 
the 25th, at 8 p. m. the machine was at 79: The Deal letter called that 
a violent ſtorm. The Wedneſday following, the laſt of Feb. it was at 


84: The Deal letter called that a violent ſtorm. So that it appears, 


that, in ſuch as the ſailors allow to be violent ſtorms, the machine has 
hitherto anſwered well, and has had ſix degrees, to ſpare for a more 
violent guſt, before it comes to an horizontal poſitio .. 
It is certainly to be depended-upon in ordinary weather, the velum 


being hung ſo tender, as to feel the gentleſt breeze. But, after all, I 


muſt freely own, that I fear the expoſing this machine to all winds, for 
a continuance, muſt ſoon diſorder it; and that irregular blaſts and ſqualls 
cannot fail in a ſhort time to impair it. - It may not therefore be amiſs, 
to prevent this, for gentlemen' to take the machine in in violent weather; 


and, by taking the 7ube off the iron axis, to make their obſervations 


with the tube, vane, and velum, in their hands; which, as it is very light, 
and far from cumberſome, is eaſy to do, as I have often experienced. 


This machine conſiſts of a tin funnel, whoſe ſurface is an inch ſquare, sed. 5. OF 
a flat board, and a glaſs tube let into the middle of it in a groove'(the he Onbrome- 
length and breadth of both board and tube being ad libitum),"'and an ter. 


index. My board is about 3 feet long, to anſwer the height of the rails 
that go round the top of my houſe, to one of which it is hung, clear of 
any obſtacle to prevent the free fall of the rain, with 4 little ſtaples that 
ſlide over as many tenter-hooks. The bore of my tube is about: an 


inch; which, at a medium, is the beſt ſize, a larger bore obliging you 


to make your graduation the more contracted, and, conſequently, the 
leſs plain and accurate; and a leſſer not permitting you to return the 


water out of the tube when full, without the adheſion of a great deal to 
its ſides; which, when you have placed the tube in its perpendicular 


- 


ſituation, ſubſides, and ſometimes fills up er of an inch; Which, with- 


%. 


: ©" Bchemie of a Diary of the Weather, . © 
pillar, to the ſame quarters of the heavens, it gives à faithful account of 
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OF © —- et ere, ampſitnoeuily make great miſtakes in the dia. The matted 11 
. of graduating the. board is this: 
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1 | MIT INS ENG * * P4363 * 5 <Q 7 y s 
* 1 had a veſſel of tin made, whoſe contents were exactly a big ay ; 
Wich chis veſſel, filled with water exactly} te it's ſurface, I freuen) 


. _ © gauge the tube, till, by repeated trials, I had found. the height 0 
„ which à cubic oo Would riſe in it. The ſpace. anſwering to +1 
this on the board I had graduated into 32 equal parts, and took che 
fame method with the reſt of the tube, till in the ſame manner IH 
| graduated 4 ſuch inches. Now the ſurface of the funnel. being, 'as hs 
% been ſaid, exactly a ſquare inch, no rain can by it get into the tube, 
but ſuch as falls within che ſquare of one inch; which, as the ſhower ß 
more or leſs, has its exact quantity ſhewn upon the board, on which 
a moyeable index is placed. l. ] 
This machine has highly anſwered my expectation ;, its form being 
very ſimple, and eaſily repaired, if any accident happen. For, thould 
the tube be broke, tis only rubbing out the graduation, which is mark- 
ed with a black-lead pencil upon the board painted white, and. gauging 
your ne tube with the cubic meaſure for a new graduation, and your 
machine is again complete. I had one tube broke, and about 3 hoyrs 
- pains ſet all to-rights. In winter. it will be neceſſary to let no depth of 
water remain in the tube; for, ſhould: there be a froſt, the expanſion 
of the ice will certainly break it. The machine will equally ſerve for diſ- 
ſolved hail and ſnow. See Fig. 32. * 8 od rs 
Sea. VI. The vacant page at the end of every 4 weeks, reſerved for obſerva- 
Of the month- tions occurring in the preceding month, and giving a ſummary: account 
ly ebſerva- of the greateſt difference of the weather in it, is a method peculiar to 
rags” this Diary; and one which, I flatter myſelf, will be allowed exceeding 
pertinent and uſeful. The great end of this, and all Diarias, 1s to 
turniſh materials for a ſex of ſound obſervations upon which to build 
a thorough knowledge of the atmoſpbere, and its effects, 55 mankind; 
and it is eaſy to ſee What great advantage to this part of zam knows 
ledge muſt ariſe from a variety of obſervations, made by different men 
of application and judgment, upon one and the ſame ſubject. Beſides, 
in this portion of our deſign may be included, what could got well with- 
out perplexity be thrown into the columns of the Diary, all the mete- 
orological appearances of the Aurora Borealis, lightning, thunder, Cc. 
together with abſtracts. of the moſt authentic accounts of ſuch pbae: 
nomena, as at any time in the preceding month have been ſeep in dif- 
ferent parts of our own country, or abroad. But this article muſt be 
left to every gentleman's judgment; it opening a fair field for the 
| moſt happy advancements of many parts of natural knowledge. © 
2 of - ag This — line implies the machine's, being at the. ſame degree as-16 W# 
characters in in the preceding obſervation. This O character in the {paces for the 
the Diary. force of the wind implies a calm. 2864 4 4 7: RR 
Nete, iſt, None, but the cardinal and ſubcardinal points of the 
compaſs are commonly marked, unleſs in caſe of a form. : ly, 
p ; \ : 7 
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AST Night, as 'F 1 Hour, carla "Py 

whether the lunar Eclipſe had any Effect upon 

— Hygrometer; but could not, after ſeveral Exani.- 
nations, perceive that it had any. 

This is the firſt Day of our being favoured with 


| warm Spring Weather. The Thermometer at 8 thi 


Morning was at 65. 
It now lightens rd the S, E. This is the 
er N 


A SUMMARY of the greateſt Difference of the warten in 


Days of the 
Month. 
— — 


21 


Days of the 
Week 


Saturday. 
Thurſday. 
Saturday. 
Friday. 

Tueſday, 


Saturday. 


Tueſday. 


| Hours of the 
Day. 


| Anemoſcope ; 


| | Ombrometer f 


2 * 


2 © nf ; WD} 


rt vin then 


15 
os 


Meru 


Thermometer 


Moifteſt 


Drieſt 5 - 2 * 
Quarterly moſt from F. E 


Force greateſt from N. W. 


Weather very unconſtant. 
Moſt Rain on 7th in the Night i 


( Total Rain 5 Inch and 
Greateſt in the 3d Week 


Hygrometer 


| er F Jun it Week - - 


Total Fg" WOES 


aaaa. The Hygrometer ſeen in the inſide. 35. T he balm c. 4 
ſmall piece of wood, by which the balance is faſtened to the box. 4. 
The ſponge. e. The weight. f, V. Two, little rings, — which 
Hygrometer is hung up. 


Drvifi vans. 


The graduated plat 0x on A 0 of the machine vith it 8 « Ine and 


oem - —— ww F 


7 


2 


» 4 


. — 


N o 
f 1 


: 
1 
- 


. Maoteorological Obſervotions. e 
4, The pedeſtal. . The pillar, in which the iron axis is fitted. Eig. 30 
. The circle of wood, on which are deſcribed the 32 points of the „ e 
compass. d. The index. 6. The wooden tube upon its axis. 

F. The velum. g. The graduated quadrant. 5. The counterpoiſe 

of the vane. . e eee | | 6 2 


a — 


The plane of the velum. 5. The ſpring. cc. The wooden radii. 21 
dd. The holes, thro? which the pin, in the centre of the quadrant, goes. alen ef. 


ae. The board. 30. The tube, e. The graduation,” 4. The funnel Fig. 32 
fixed in the tube. e. The funnel one Inch {quare. x 7 5 dee 
a The box and plate. 5. The wild oat, with the index upon it. c. The To. Ah 3 
pin, with a ſmall piece of ivory on its head. 8 Hygrometer. 
| Leiter from 


are perhaps no where greater than in Carolina; and our ſummer's heat ing, 7 C. Mor- 
is probably not inferior to that under moſt places of the Equator; nor timer, M. D. 
is our winter's cold much leſs at ſome times than that in Britain. w_— * 2 
From near 8 years obſervation, the greateſt increaſe of the heat of e „, 
the air which I have diſcovered in 24 or 30 hours, in {pring, ſummer, South-Caro- 
autumn, and winter, was 19, 24, 13, and 169 of Fabrenbeit's Ther- lina ; with 
mometer; and the greateſt decreaſes of heat, in the ſame ſpaces of time, _— of 
in thoſe ſeaſons, were 35, 32, 27, and 270 reſpectively. It frequently 3%. 3 
happens, that one day is 100 or more warmer than the preceding day; gieal obſer- 
but the decreaſes of heat are always greater and more ſudden than its vations i» 
increaſes. Jan. 10. 1745. at 2 p. m. the mercury in the Thermometer Charles. Town 
was at 70; next morning it had ſunk to 26, and on the 12" in the 3 * * 
morning it was at 13, which was the greateſt and moſt ſudden change * 48. ſr 
[ have ſeen. | | I 


May 6. 1748, 
In ſummer, the heat of the ſhaded air, about 2 or 3 in the afternoon, f 2 Y 
is frequently between go and 95; and on the 14h, 15%, and 16 of 
June 1738, at 3 p. m. it was 98; a heat equal to the greateſt heat of 
the human body in health. In winter I never but once ſaw the Thermo- 
meter ſo low as 15: therefore the difference between the moſt intenſe 
heat and cold of the ſhaded air, in this province, is 839; which is a 
much greater range than could well have been expected in this latitude 
and taking the mean between thoſe extremes, 56 ſhould be the tem- 
perate degree of heat in this province: but the ſum of the thermometri- 
cal altitudes, divided by the number of obſervations which J made for 
ſome years together, gives 66, which may therefore more juſtly be .rec- 
koned the temperate heat in Carolina, which exceeds 48, the temperate 
heat in England, more than that exceeds the freezing point. e 
The mean heat of the ſhaded air, in ſpring, ſummer, autumn, and 
winter, taken from the mean nocturnal heat, and from the mean heat at 2 
or 3 P. . is 61, 78, 71, and 529%, | 


VOL. X. Part ii. Oo 1 The 


The Anenms- > 


X. The viciſſitudes of the weather, with reſpect to heat and cold, D: John Lin- 


r 


"YE was at that time the heat of the ſhaded air (but I have never 


„„ deals Obſervations. 1 
The mean heat of the ſhaded air at 2 or 35. m. in ſpring, md, 
"autumn, and winter, is 65, 82, 75) 555 „and the mean nocturnal 
in theſe ſeaſons is 57, 74. 68, and 49% Therefore our win 
turnal heat, at a medium, coincides nearly with the tempa beit uy 
6— — —ů 
„ Thermometer, when ſuſpended 5 feet from the ground, 4 5 _ 
pole to the direct rays of the ſun, and to thoſe reflected from our wk 
reets, has frequently riſen in a few minutes, from 13 to 269, aboue what 
| made 
that experiment when the heat of the ſhaded air was above $ 15. da 
we are therefore expoſed in the ſtreets to the ſun in ſummer, 
air from 4 to 28 degrees warmer than the heat of the human bo 
The Thermometer, when buried in the ſands af the ſtreets; a the 
| heatof the ſhaded air was 88, reſe in g to 0G; chen there * the 
ſame time a moderate wind. . 
In Zune. 672 when the heat of the ſhaded. air was 98, the; Her | 
meter ſunk one degree in my arm-pits; but continued at q 
hand and mouth: from which we fee what little concern t Ne has 
in cooling the blood in the Nee Two men who where the ih be 
the frees (when the heat was probably 124 or «126 degrees, as ul 
ed air's heat was then 98) dropped luddenly dead ; and ſe vera 
the country, at work in the rice- fields, ſhared the ſame far Res 
one of the ,men immediately after he died : bis face, n brand 11 
hands, were livid, 
From the barometrical table it appears, e the! 
altitude, taken from it's greateſt and leaſt height, is; $0.09 n and 
that its range is only 1. 22 inch. Wherefore our atmoſphere 
part in its weight. In the warm months, the mean barometrici 
ſtation, taken from it's greateſt and leaſt altitudes in theſe month 
- 30.09 inches? and I have never yet ſeen it's range in theſe 91 
ceed +55 parts of an inch: therefore the changes of our ai 
. — in the warm months, will have but little effect upon hu, 
ſtitutions, as the difference hetween it's greateſt and leaſt preſſure is buy 
+ part of that in cold climates, where the range of the B 
inches. May not the great height of the Barometer in the ] mann 
in this climate, proceed from the vaſt quantity of water, , 
that time ſupported in our atmoſphere, as the exhalation is 
great; or may it not proceed from the rarefaction of the mer 
the weight of the mercurial column, at equal altitudes, will Jn_ 
ferent under different degrees of heat ; and the mercury may rherefore 
- fupported- a e heighis by. columns of air rote | 


It appears, from the NY table, that our caſterly or na 
winds elevate the mercury, and that our ſoutherly or weſterly wind 
preſs it; and I have as, wee never obſerved the dawg: 
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ATABL = of the higheſt and loweſt Stations of F. ahrenheit's | 
Mercurial Thermometer in the 
meridian and nocturnul Hea 
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PEPE 
| A-TaBLs of the higheſt and loweſt Barometrical Stations ; with the 
Directions which the Wind then balls. 
x A Northerly or Eaſterly Wind JE 

A Southerly or Weſterly Wind Fo * or ſucceeded 


. 
Fed 2 | |[30.38|NE| 29.68|S 70 
March |__| |__| __||89-26|: [29.58] .68 
Apri [3092 E [29:48 W—|.94120-28| Wal29-78| WEW | Go 
May 30.23 NE [|29.85|S 3830.35 E 29. 80 55 
June 302% E 38.3% E |29.98|SW 232 
july 30.13 SSW x 29.83 SW | 30, 30.38 E 30 3 38 
E bao NE TE 
Sept. 30 33|NNE*?29.85|SE 48 30.38 E 29 88 NW 4.50 
Oct 30.33 E 29.53 WNW. 50 30.45 E 29.68 W 27 
Nov. 30.38 N 29.725 {36 30.35 NE |29.58|W 477 
Dec. 30 60 N 29.93 W 67 30.580 N 29 75|NNW#l. 3 
Jan, g 2 [29.50|NW4[1.20 13046 NNE 129.76 

Feb 30.55 80 29.85 0... 470. 30.54 NNE 29.72 
March|30.50tSE 29. W | .851[30-49]ENE 29.60 

April 30.32 E 29:75 No 37 30.48/E 29 58 

May 1;0.28|E _ 2% — | 45 130-20 2225 | 
. 2940S _1.:32| . [29.90 

July 130.08 SSEx 29.85 SSW 2444 30.22 W 29.98 

Aug. eee _ [29.85)W__ eee 225 

Sept. 30. 28 NE e 4330. 360 NE [29.86 

OR. [20.32 eee ee eee [29.95 W 

Nor. [30:51 [N_*[29-73/S_ | -79|[30-55|NNW|2g.739W 

Dec. 130.601ENE'29.86 SW | .74|!30.58]NNE [29.65 WNW 


Meterolog cal Obſervations 


4 TazLE ney the Deprh y Rain, in Inches and me! Parts, 
which fell in Charles- Town. 
1738 | 1739 | 1740 | 1741 | 1742 | 
January 11 _09712__319]4 87314 49212 189] 
February 14 4116/2 875]3 © 08404 615 6131 650 
March 8 g 4 632 5 60911 1 14005 5 7135 5 203 | 
April —l 08210 1951 092]! : 30810 ons 
May 3 1275 12015 61204 9075 
Jane 1 567115 83914 648]5' 8380 250 
July 10 660]/5 4523 13/3 3990 232 
Augu 2 10412 2117 30107 1447 64% 
September 1JI10 792 4 834ſ3 200,0 7342 895 
October 3 35816 22307 25803 3990 759 
November | 2 65601 235 1 84802 964 3 388 
December 13 87713 689 2 73661 9190 957 
Total Depth 149.268 65 962 39.806 52.066 36.006 
RET | 2743 | 1744 | 1745 | The | 1746 
| "+ Means 
AE EO een | . PEEL] 
January |3_272*__994jo_ 863/2 "6241 14 
February 2 4353 00317_ 73923 7350 204 
March Jo 62100 3823 2293 32911 628 
April 13 2922 866 3 842 2 074 128 
...e 
June 1 90315 814 9 51006 oog 109 
„ 7 73818 43716. 77 B4olg 5 
— _|3_767]4 20219 339,6 96416 14] 
[September —_|4 68615 657 [© 754 4 9440.93 
ORober 1 672]1 595|2 952 2 459] _ _ 
November 3 220% 5620 6822 . 
December — z 7069 6802 623 523] _— 
| Total Depth 39747 48.323 50. 146 47.666 | 
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Meteorological Obfervations.- 
| upon the graſs- plot, in the garden; and the next morning, a lit- , Rev. Hen. 
ky before ſun-ri ing, 1 found the water frozen over, of ſuch Wh 5 * 
ence, as that I forced a hole through the centre of it with my finger, 1, Hen. Ba. 
vithout breaking it elſewhere, and carried the cake of ice into the houſe, ker, F. R. $. 
| where it remained a good while not diflolved. Wind N. W. On ſome concerning a 
following days there were ſeveral conſiderable froſts, the wind continuing bees Oy 
the ſame way; the fatal effects of which are ſufficiently known through- 7% hot day, 
out the kingdom. | 10 24 | in June and | 

July 2, at 12h 20/ my Thermometer of Farenbeit's ſcale, in the July 1749, 
ſhaded air, ſtood at 88, and at 20 p. m. at 87. At which laſt number 2 e te 
two others of the ſame ſort ſtood exactly, at that hour, in London. "wont I This: | 
Having agreed with Mr John Canton of Spital-Square, to make ob. mometers in 
ſervations = the temperature of the air here, and in London at a ſtated London and 
hour: we procured Thermometers, made exactly alike, by that accurate « Tooting. 
workman Mr Bird; and having found, by hanging them firſt together N On 
a ſufficient time, that they perfectly agreed, we began our obſervations 8 ; 
in April, and have continued them ever ſince. - > Road Nov. 16: 

The Thermometers are of the ſmaller ſize, the bulbs being but about 1749. 
„ of an inch diameter, and are immediately affected with any muta- 
tions of the air; fo that I have frequently been entertained with obſer- 
ving, in ſome circumſtances of the weather, that the mercury has not 
been ſtationary, but has ſucceſſively riſen and fallen for a good while 
and Mr Canton has informed me, that he has ſeveral times obferved the 
ſame. | | 

I have annexed a paper, containing an extract from my journal of the 
weather, in which I have ſet down the extremes of the Barometer and 
Thermometer, obſerved at 2b p. m. for ſix months; and Mr Canton 
has been fo kind as to communicate a like extract from his journal; 
which is hkewiſe put into your hands. $40 | 

It appears by a more general compariſon which we have made, as 
well as by this particular one, that the difference in the temperature of 
the air, as to heat and cold, is very little between this place and Spital- 
Square. Sometimes my Thermometer has been higher than his; more 
times upon an equality, but moſt times lower. And I have reaſon to- 
think the difference, many times, may have been owing to accidental 
cauſes : for Mr Canton has informed me, that he has found 2 Thermo- 
meters, when removed but a few yards from each other, have differed 
2 or 3 deg. for which no apparent cauſe could be aſſigned. So that 
upon the whole, it may reaſonably enough be concluded, that the dif- 
ference between the temperature of the air in the two places, is imper- 
ceptible to ſenſe. | f 1 
P. S. Upon my having obſerved that the days, in which my Thermo- 

meter and Mr Canton's ſtood at the extremes, in ſome months did 
not coincide, I was deſirous of knowing, how much the Thermome- 


ters differed, when the extremes did not happen on the ſame day: 
| h | @ut,. 


% 
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XI. Ju #210. res a froſt that night, I ſat a China ſaucer full of 4 Len from RR 
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„ Meteorological Obſervations, © 


but, upon a (compariſon, the difference: was never conſiderable, 
except on Aug. 4. at 2 p. m. when my Thermometer was about 65 
higher than Mr Cantons. This being ſomewhat remarkable, he 
upon hearing it, had recourſe to his regiſter, and found, that at the 
time of obſervation a heavy ſhower of rain fell; whereas we had none 
here: but about 6p. n. came on a thunder ſhower attended with rain; 
ſo that it ſhould ſeem the falling rain had ſo great an effect upon the 
air as to render it cooler, by the degrees mentioned : and perhaps 
the difference between the two inſtruments, at other times, may have 
been owing to the ſame, or a ſimilar cauſe, rather than to a fated 
different temperature of the air, in the two places. 


EXTRACT from a Journal of the Weather, made at Tooting, in 
Surry, in which the Extremes of the Barometer and Thermometer ar: 
noted at 2" p. m. equal Time, for May, June, July, Aug. Sept. an 
Oct. this preſent Year 1749. 10 | R 


„ ee 1749. AUGUST. I 749. [ 
Dayſ Bax. { Day] Turn. Day] BAR. | Day | Turzs. 
1 — — —ůů — —1— - Fl 
higheſt higheſt , higheſt higheſt 
IN 30,04 177 76 4. 15892 ws 7 
Dar] Bax. Day THER. _ IJDay| Bax. Day | Tut. 
— — 1— — — 
loweſt loweſt loweſt loweſt 
"MX 29,15 : | 50 l 29.20 oa | 624 
JUNE. 1749. SEPTEMBER. 1749. 
Day} Bax. Dax“ THER. {Day | Bar. Dar Tuzx 
higheſt higheſt 804 hi deſt | hi heſt 
8 8 8 
30, 10 #6 79 * 30,37 5 oy 
Day | Bar, Dax Tuxx. Day] Bar. Dar Tusk. 
loweſt | loweſt EY bet ets ond” | 
7} was 1 33 8 ee 
JULY. 1749. OCTOBER. 1749. 
Dayj Bar. Dax] Tuzs. Dar | Ban. Day „ 
| higheſt higheſt | bigheſt " wgheſt | 
8 19 ighe 4 - 
29,95. 0 87 P oe: 30,447 614 
Dax] Bar Day] TukR bar Day | Tur. [ 
20 | loweſt I lowet | | « e | loweſt . 
22 29.44 | 3? 624 20 29,51 Mud 43 


1 Being 


* 4 Ob 


deo ol oz gi vatlont 


I Being abſent Hig: 22d, at 2 
the Thermometer; But atm well at efied that day was che hotteſt in the | 
month, from the obſervatidn'T made at other times of the day, and par- 
which ſtood at 80L MSM: ions 
It may be proper to obſerve, that the Barometer male be of ſtands 


„or more, lower- than others of the ſame conſtruction (which is the 


ally as much higher, than they do in the colder ; but is made uſe of 
(as it has been for more than 10 years) becauſe I Have always found it 
to riſe and fall ſooner than any other I have compared it with, and in 
particular than a very good one, made by the late Mr Siſſon,” which has 
always hung by it, and is conſtantly compared therewith. | 


EXTRACT from a Journal of Obſervations on the Barometer and 
Thermometer, made in Spital- Square, London, in which! the Extremes 
of each are noted, at 2" p. m. equal Time, 1975 Mays. 1 une, 1215 anna 
Sept. and Oct. this b projent Year 1749. 


1 


5 1 wed SIR Us of wow, 


ticularly from the account'l had from Mr Canton, of. the ſtate of his, : 


common upright make) during the warmer, ſeaſon of the year, and uſu- 


| 3 1 74% of AUGUST. 1 
N BAR. [Dar] THER. Dar | Bar, Dar Tas. 
_ higheſt | | higheſt | higheſt | bigheſt | 
13 33,23 13 764 15 30,25 er 802 5 
Dax Ba R. Par TRER. 14 Dax BAR. Dar Tun 5 
— _ I 
123 loweſt 8 loweſt | 6 loweſt | * loweſt 
| 29,33 | 29.41 [717 592 


59 | 


—— —— — 


Ene | SEPTEMBER, | 1749. | 
Dar | Bax. |Day| Tres. Day | Bar... Dar | Turk. [ by 
— . 36 3 1 5 
25 | hisbeſt higheſt "1 highet | © 4 higher [-* 
| igheſt 5 
| LE ECL ” " - 40,4 | 70] . 
r 9 — 4 11 > wide 7 * 
Dar Bar, [Day| Turk. — BAR. Day] Tux. Fn 
| * 4 X — — 8 Rs 
loweſt. E Pen F 
I 11 oweſt loweſt 
1 7 : 29,30 U aA 4 484 | |} ** 29,37 15 i = | 541 4 211 


JULY. 


1749. 


Pay Bax. ad Dar Taz. Dar Ban. Pr 
a 1 | 42 N * 125 * 2 
1 7 een | higheſt | higheſt . 
— acl | ca. 2 eg So 
inks Bax. Dar] Tuxx. Dar] Bax. Dar Taz. 
2 loweſt [18.30] loweſt | 2 ES 
| 24 | 22.66 | 31 644 28 on 27 55 
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PE 44 ᷣcuarolgice) Obſervations. 
So To Louie > XI Zur). Tbe morming at 4 had nothing remarkable: at 2-p,m,n, 
' from the Rev. heavens moſtly Geer, and np ipdications of a Rorm ; the. Barometer har 


45 H . , > : 8 - 145 > ; TE. ; 227 1 : 

rr” _—_ ing fallen but 3 inch ſince 4.9. n. it then ſto at 30, 20, che Ther 

. D. D. F. R. S. "05 Bl m0” ILY 1 Dermo. 
wen meter at 87 and before 3 2. n, at 88 ö, With is che hotteſt temper, 
=_ Baker, F. R. S. ture of the air I ever knew. ies + 
deen At 4 P. m. we had very diſtant thunder; ſoon after it came a link 


Wente , nearer; and was one continued murmur, without apy perceivable inte. 
July and Sept wiſſion for great part of an hour: the lightning accompanying. it, ng 
laft. No 496. much. The wind was nearly S. W. and dark clouds paſſed by on each 
p 571. Nov. fide of us till they united in the N. forming one of the blackeſt clouy 
Read Nov, 22, 1 VET Tpw ayer. the . 
1750. 5 Af. pain at Ae en RAGE. n eee 
Firft Letter. N. of us towards London: à few hail-ſtones, 1, am informed, fell in fone 
parts of Clapham ; what the extent of the ſtorm might be on other ſide 
of the city, I have not heard. NRA. OA 4 
By the obſervation 1 made, there did not appear any conſiderabl 
change in the ſtate of the air, as to the weight or heat of it. The Ba. 
meter fell little, and the Thermometer no more than uſual at that time 
of the evening. Mr Canton writes me, that his Thermometer in Sia. 
Sguare (of the ſame conſtruction with mine, and kept too in the open 


air) fell no leſs than 17 degrees. 1. 17 
Second Lotter. At 4 a. m. the wind being eaſterly, and blowing ſtrong, accompanied 
with ſeveral ſhort ſhowers of rain, the Barometer being at 29,97, | 
obſerved my Thermometer abroad to ſtand at 61: a degree of heat er. 
ceeding any I have taken notice of during the whole ſummer at that time 
of the morning. 11 r 


g Tooting, Sept. 2, 1750. | | 2 5 5 H. Mile. 
Fxtract or a XIII The beginning of this heat was on the Sth of Jul) ; on which 


Letter from (though the whole day was cloudy) the ground was ſo.uncommonly hot 
Mr William that 1 could not bear to walk on it long together without much une 


—— 


F. R. S. cn- On Wedneſday the 11th, which was the hotteſt day of all, my Ther 
1 go mometer in the ſun's rays ſtood; 119 abeve the heat of human blood; 
is July /af. and in the ſhade, in my houſe, oply 8P below it. The diſtance between 
Ibid. p. 57 3. freezing and the heat of human Hood being diyided|into 100 parts. 
Read Nor. An inch of tallow, e of an inch in diameter, liquefied in the ſun n 
22. 1750- leſs than 3o'. A piece of refin, s of an inch in diameter, became ſo 
ſoft, as to be liable to take any impreſſion in the ſame time. 
Bus, that you may form a_ better judgment of. x heat at Norwi, 
oy the faid 11th of July, and for 3 days before and after, you will i 
below how Haukſqee's Thermometer ſtood at different times in esch d 
thoſe days. ail | 2:5 frat HH Rn 
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Juh 13 Evening 2 12 
(Evening 10 . 
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Moortüng 1 
Fuß aN 2 9 
Evening 18 | 
I obferve 3 in the afternoon, when ER ſky is chit, is the hötelt pire 
of rhe day; pi clouds moſtly came on Her that time on theſe days. 
Many people here, WhO judged by their out ward ſenſes only, without 


* 


paying any regard to Thermometers, Have thought the rith' of June 


1748 was hotter: but I imagine the reafoh to be, that the heat this year 


came on gradually from day to day; whereas in the year 1748 it was 


much more fade the Thermometer then riſing 227 more in one 
day than the preceding; ; which, confequentiy, would make the diffe- 


rence between one day and another appear the more extraordinary. But, 
by my obſervations on the f th of Fane 1748, Huutſgel's Thermometer 


ſtood at 147; full 66 cooler than on the 195 of this Preſent Jay. 


P. S. Several horſes have e gow dead urider” their riaſters, 


_ovetcomie by tt chis violent heut. | bt 
a 10 7186 I wt 4 : 


NIV. The ro E th kd bern ri neh lee 
ternoon very Aedch the ele uſual iridichtions of an 48 roathing n 


in the Lehle K Saf Night, tlie Wind ſoutherly, my Barometer . 


food this, ohe, wich is the molt ſenſible,” af 29 wess 6 +44 5 the, 4 B 


n #+4, 18 1 
irie Fil 


g . Thesen dete Kipentif dle du, Hftn ng eren in Say Ns 4 
2748. hae ar. 23. 1748. 
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r Meteo olggicu! Obſervations, 
bother at 30. % o. The Thermometers (of Hens conſtruckion) ow | 
without-doors, at 430, another within, at 499 above d. d the treezing 
ont. | . War, 

Ht? N At 1 next morning, a perſon apprehenſive of the thunder, upon 
looking out at window, was ſurprized to find an unuſual clear ſey, 
every- where equal to what is obſerved in froſty weather, or after a high 
wind, except that in a few places ſome thunder-clouds ſhewed them. 
ſelves juſt above the horizon. At 2 we heard thunder at a diſtance; 

at 30 30“, when ] got up, I perceived the ſtorm, approaching apace from 

the S. where the wind then was, but the darker clouds ſeemed*to bei 

off chiefly to the E. and W. of us, ſo that 1 did not .think we ſhould 
hear of any miſchief near us. At 4 we had a.ſmart ſhower of rain, and 
about 5 two loud claps of thunder over our heads, but pretty high; 

, the lightning was very pale, and the flaſhes large, deſcending in a ſpiral 
form, almolt perpendicular to the horizon to the eaſtward of us, which 

is the ſituation of HHretbam, and at about 2 miles diſtant from us. At 

a little before my Barometers ſtood thus, 29. ns, and 30. 5 +2, 

and continued ſucceſſively riſing and falling during the ſtorm, but ver 

inconſiderably. . wat 1 

Upon hearing 2 houſes were damaged, fituate at the foot of the bil 

on which the mineral wells are, fronting the eaſt, by the-wood-fide, 

went next day to view them. The houſe to the S. which is a publick 
houſe kept by Mr Howard, ſeemed to have received the greatelt ſhock, 
Some of the family being up, the front door. ſtood partly open, when 

the ſtorm began : the 1 half was of glaſs, framed. like a ſaſh-win- 
dow, having two ſliding ſhutters, one on each ſide, which had not been 
taken down. The glaſs between them was ſhattered to pieces, but the 

| ſhutters no- ways touched, except that a nail in one of them was forced 

in a little way. To the door-poſt, on the left hand, hung by an iron 
pin an iron bar, which ſerved to faſten the door at night: this pin wa * 
| driven out of the poſt, and the bar conſiderably bent, and in divers 
places melted in ſmall ſpots, as were the hinges of the door, chiefly upon 
the edges in both, and the door-poſt ſplit. -A ſheet of lead on the ped: 


ment, or ſhelter over the ſaid door, was raiſed, and partly rolled up 
at one corner; the cornice underneath being torn off without being ſpli, 
a good part of the tiling near the eaves and over the pedument ws 


: 


looſened, and ſome tiles beat off, and the lathing and ſome of the mold: 
anne e 


3 * 3 


a little looſened only. In a garret over this bed-chamber, the . 
P93 


gg a bed-poſt was ſhivered; and, nearly: oyer, Where this bed agg of 
large hole was broke in the roof, on the W. ſide,, alt by Where ene of 


Pe ; truck 


Seen 
7 #7 # . "I 


truck, and inclined to che N. eſpecially that which was an the ſourh 
end of the houſe,” the, plaſter being beat off, and ſome of the brick 


broke down. There were about 13 perſons in this houſe, none of which 


5 he was ſtanding) had ſeveral panes of glaſs broke, muſt certainly be 
woch expoſed. He informed me, among other things, that the fire 
flew about him in ſparks, like thoſe which fly out of burning charcoal, 


me, which L found to have been melted, one of which I take the liberty 
of laying before yon... 75 e e ee $05 1 fl ARE 

beat off in the front in patches, and one of the chimneys-cracked for a 
great length Ia the kitchen window frame, one of the croſs pieces, 
near the middle of the window, had a- chip ſtruck off from it about 5 
inches in length, and at one end about z of an inch thick, but thin at 
the other, and near the width of the frame, but none of the glaſs broke, 
nor the lead bent, though in a manner contiguous with the ſplinter beat 
off. The ſame thing happened to a parlour- window, on the other end 
of the houſe; both the ſhivers were found directly oppoſite to the win- 
dows, at ten or twelve yards diſtant in the roadpP.8 


maid-ſervants lay, the plaſter was broken; to appearance, inwards, on 
oppoſite ſides of the room, and near the feet of the bed, which ſtood on 


near a window (ſome panes of the glaſs of which were broken) was op- 


through them big enough to receive the end of one's fore finger. On 
the oppoſite ſide, juſt by the chimney, another breach was made, of the 
fame height, in the wall, which was continued downwards for about a 
yard, but the curtains not at all ſinged. Directiy againſt this, breach, 
one of the maids (who had got up) ſat on the bed's ſide, Who was in- 
ſtantly ſtruck down, but received no hurt: Upon enquiring of her, 
whether ſhe ſeemed to receive a blow on any particular part of her body 2 


ſhe replied, ſhe was ſtruck all over alike. 


the frame of a pannel of wainfcot, about 5 feet long, and about 12 wide, 
in the parlour fronting the E: on this pannel a landſcape is painted, and 
the moulding belonging to it had been gilt, but on the laſt painting the 
room, the gilding was covered with the ſame paint: that which covered 
the gilt moulding was ſtripped off in irregular ragged -ſtreaks through- 
out, ſo that the gilding appeared as freſh as it may be thought to have 
looked when it was painted at firſt : and as the gilding does not ſeem to 
have been affected, 5 
y- where, but where the gilding lay under. 


It 


received any hurt; though a lad, Who was in the kitchen, into which 
the door opened, before- mentioned, and the window of which (near where 


but larger, and ſnapping as they do. Some pieces of glaſs were ſhewed 


The * houſe, inhabited hy Mr HFęgins, had the plaſtering Fr 


In a ſmall garret (which is next to Mr Howard's houſe) where two | 


each ſide about 3 of a yard from the wall. The breach on the E. ſide, 


polite to the vailings of the bed, which were ſinged, and a hole burnt 


But the moſt remarkable, though the leafl terrible effect, appeared on 


neither does the paint appear to have been cracked 
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3 Obferuation.” 
Ifir i bisſaippaſed,. 2 lead in che paint was. melerd by the 

6 ring. it will be difficult to account for it, that it ſhould ud as. — 3 

the: paint contiguous with that which ney gilding : though we 

ſuppoſe a reſiſtance to have heen made by che leat- _ i 

contributed _ the Fee ee mentioned eff. ized ae e 


Of the bur XV. As think. chere was, fore: miſtake in "the account. of the las 
ing of the ee of Dandury ſteeple by lightning; (read laſt Thur ſday: before the 
Leni. of Dar- Royal Vai ) which — ed to give room to imagine it had 
bury in Eſſex, ſome 3 with the late earthquake, I take the liberty of ſending 


4 LEES | you the particulars of the aforeſaid accident, as they. "ere we 8 


478. 


_ thieullier, £4; me by two gentlemen of diſtinckion in the pariſh.” 


F. R. S. tothe | Monday, the gth of this inſtant Feb. hang 3 in the afternoon, 3 


Preſident. great and black cloud paſſed over the hill on which Danbury, 33 


op 1 broke into a violent ſtorm of thunder, lightning, and rain. No im- 
Nlarch i. mediate danger was apprehended: that night; but, betten 4 and 6 
2749-39. next morning, ſome perſons perceived the ball on the top: of the ſpire 
(hich was of wood, and on which the weather-cock ſtood) to be on 
fire, they immediately: alarmed the neighbourhood, and, by the help 
of a large fire: engine, fetched from Chelmsford, they got the — * of. 
the fire by about 11 at noon; tho? it broke out twice afterwards. It 
burnt: downwards with great fury, and has entirely conſumed 1-0 feet of 
the ſpire; and damaged 8 = aw more, as likewiſe the beams on which 
the ſpire! was fixed. Some. of the burnt timbers and melted lead have 
hurt the root of the chancel; but not very conſiderably. | 

The great height: of the: ſituation of this church probably expoſes i 
to accidents of this. nature; for Maſſingbam relates, that, on Corpus 
<<' Chriſti day anno 1402. che devil —— this church in the likenels - 
< of:a Friar- Minor, where he raged, to the great terror of the pariſh 
* oners, and at the ſame time, by the violence of thunder and a ten- 
<c- peſt; the ole body of the church was broken.“ 

This devil, or friar, was, I conclude, no more than, 4 flaſh of ſome 
fiery meteor; which the fruitful fancy of: thoſe times could immediate 
cloath with the firſt habit that ee to them. 1591 pts 


The appear. XVI. The head and body emitted an extreniely lucid an whit favs 
6 nh 2 fery The tail appeared of a tranſparent blue, like the 1 ol ſulphur. 

ren by My „This phenomenon was ſeen on Sunday, May 27: 154, dt 10% / pi 
IS as It's direction from F. E. to M. M. or thiereabours'; ige ſeemungif 
maxicated to aot'y amile. g 

47 8 by  Ie-was ſens, as here deſcriped, from the rerraee.in male oel. 
M. H. Ba er, ä n at. pg -. 


F. E. s. Noe. 
8. v 7-79 RN 1744. Read ne 1740 +, Sal 
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|. _ Meteoroligital' Obſervation, © © 4 
XVII. As I was coming from my Living, juſt before I reached a place Parr of a 
called Stanlake Broad, and a little before 8 in the evening, I Was on a _ noms ak 
ſudden ſurpriaed to fee a long ſtream of fire, of a colour reſembling Ges Cotard | 
molten glaſs, Fig. 35. which ſhot. down from A to B, in length, I guels, , M- John 
about 20, and ſcemed immediately to run up again from B to A; Catlin, con 
where it turned to a fort of ſmoke, or rather to a fine lambent flame like %ig 4. Gery 
that of an Aurora Barealis; which continued for ſome time in a ſort of 1 181 / + tide 
W oblong ſhape, Fig. 36. but afterwards by degrees, changed into Fig. 37. 14. 1745. 4 
and at laſt into Fig. 38. under which, parallel to the horizon, it grew Ne. 477. p. 
fainter and fainter, till it intirely vaniſhed about 9. 522 Aug. Ke. 

There was a fine gentle breeze all this time; but I could not obſerve 1745 FAT | 

that it affected the phænomenan io far as to make it change it's place, B27 Now a 
which was to the eaſtward of the N. Perhaps this change of figure 1745. | 
might, in ſome meaſure, be owing to it. Being on horſeback, ſaw it pig, 35. 
from the beginning to the end; but having no watch with me, I only Fig. 36. 
gueſſed, by my riding, that it continued about an hour. I heard after- Pig 37- 
wards, from ſome who had their watches, that it laſted an hour and one Fig 38. 
minute. 018 Saiccliasg deen % h ß 
_— When I came home, I put down what I had obſerved ; it being, as 
= 1 thought, a very ſingular appearance. ef” Rr 


| XVIII. Sept. 16. 1749. A remarkable meteor was ſeen in Rusland, An extraor 
which I ſuſpect to have been of: the ſame kind as ſpouts at ſe. . dinary Meteor 
It was a calm, warm, and cloudy: day, with ſome gleams and ſhowers ;/*en in the 


the Barometer low and falling, and the wind S. and mall. The ſpout m—_ 2 
came between 5 and 6 in the evening; at 5 came à thunder-ſhewer, ieh «2m. 


and ſtorm of wind, which did miſchief in ſome places; and then it clear - 3/ed a Water 
ed up with a briſk N. W. wind. | Spout, com- 


The earlieſt account I have was from Seaton. A great ſmoke roſe ne dE 
over or near Gretton, in Noribamptonſbire, with the likeneſs of fire, eitber Tho. 5. 00 


one ſingle flaſh, as the Miller Jaid, or ſeveral bright arrows. darting % No! 593. 


mod 2 dg . 202 de, 26H alice pniticr. 2 „ 
A I was returning home from, the Rena Society to M afinſter, on Thurſday, Dec. 
16, 1748. 8d. 400. P. in. being about the middle of the parade in Se James Park, , __. - 
I faw a Tight ariſe from behind the trees and hoyſes in the _S: by W. point, which I rook _ 
at firſt for a large ſky rocket; but when it had riſen to the height about 20? it took a * 
motion nearly parallel to the horizon, but waved as in Eig. 39. and went on to the N. Fig, 39. - 
dy E. point over the houſes, It ſesmed to be ſo very ngaz, that I. thovght ie paſſed — © © 
over Ireen 1. Sgpugre, the iſland in the park. croſs. the canal, and I loſt, fight of it over 
the Hay-market., It's motian was ſo very flow, that I had it above J a minute in view); 
and therefore had time enough to contemplate it's app*arance fully. A emed do be a Fig. 40%. 
Ught flame, turning backwards from the reſiſtanee the ali made to it. B F à bright fire 
like burning chartdal, inclaſedd as it were; in an % caſe, of which the frame CCC was 


quite opaque, like bands, of iron, At D iſwed forth a train or tail. of light flame 

» 5 E770 {T9 S x4 #2 . #7 1 een N ; 4&5 l ] 5 | 14 6 more 

3 7 Fig 115 gradually fainter at E, ſo as to be tran ee more than balf 
8 - eeme | — ut. + "ou Ki | 14 7 1 © 2, 5 4 1 
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r 
N Gon ro the ground, and repeated for ſome time, us orhers nn 
I me hs ſaw it, did not think chere was rbally any fire in i 
tdtlhe bright breaks in à black cloud looked like it- HoWweten the whin 3 
Ang, breaks, roar, and ſmoke, trightened both man and Beat 
dan the hill, it cook up water from the river I lland, aud f 
Sento field, carried away feveral ſhocks of ſtubble; and cri 
Fi.ocn, and Mercot lordihips, at Pilton town's end, tore off two branche 
and. carried one of them a good wayne In a hedge-row in ch e 
= | At right angles to the ſpout's courſe, ſtood an oak and an aH 5 nn 
1 e aſunder; the oak a young ſound one, 16 inches thick, it ſplit c; 
Don, and one half fell to the ground, but was not que pan 
1 the ather;, theaſh, about 8 inches thick, was torn off in the mid 
ul | and carried 10 Or 12 yards. Between and: on each ſide f 
KH | wWoᷣere other ſmaller ones, which were not hurt: I heard: of no H 
17 | after, but breaking and ſcattering à few boughs. I * Paſs from 
Phy J, 
| 


. 
* 1 
x 


Pilion over Lynden lordſhip, like a black ſmoky cloud, with bright 
breaks; an odd, whirling: motion, and à roaring noiſe,” ie 

wind, or a great flock ot ſheep galloping along on hard ground 

was divided into two parts all the way it went, and though there 

wind, moved apace from S. by W. to N. by E. As it went 

ter of a mile E. from me, I ſaw ſome ſtraws fall from it, part, 
ke an inverted cone of rain, reached down to the ground. Sores 
were milking, ſaid it came all round them like a thick miſt Whiring 
and parting, and, when that was paſt, a ſtrong wind for a lth 
While, though it was calm both before and after. ” It then pg 
between · Edit bꝛſton and Hambleton, but how much furthef 
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A. account of XIX. Nov. 4. 1749. in lat. 420 481, long. 099 og“, the 1 
_ en exgraordi- bore, N. 419 Oh, about the diſtance of 56g miles. 1 was takihganory 
rag 3 ſervation on the. quarter - deck, about 10/ before 12: one of t 
12 1 2, maſters deſired I would look to windward, which I did, and 
I'51 j nicated by My a large ball of blue fire rolling. on the ſurface of the water, at abourn 
TH Chalmers, miles diftance from us: we immediately lowered our topfails; alan 
N. 494. p. our fore and main clew-garnets manned to haul up our courſes; 
| 306. Jen. Kc. it came down upon us ſo faſt, that before we could raiſe the main tack 
4,58 1750. Read POL "7 "29 | . eng 5 
il March zz. We obſerved the ball to riſe almoſt perpendicular, and not ab⁹q 
— 1749. 50 yards from the main chains: it went off with an exploſion 88amk 
direds of cannon had been fired at one time; and left ſo great a'ſmell a; 
1 brimſtone, that the ſhip ſeemed to be nothing but ſulphur. 
4446/6 noiſe was over, which I believe did nat laſt longer than hal 
=__ cond; we looked over head, and found our maintopmaſt ſhatterewuny 
3A above an hundred pieces, and the mainmaſt rent quite down to the heel. 
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= | There were ſome of the ſpikes, that nail the iſh of the mainmg Une 
11 with ſuch force out of the maſt, that they ſtuck. in, the. ain | 
. „ flat, chat the carpenter was obliged to take an iron crow to get 7 1 
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Meredrolggica! Objoruations. 5 
ont: There were hve” men | knocked down, und one of chem greit 


ared to us te be of the bigneſs of a large millſtone, roſey it took the 
middle of the main topmaſt, as the head of the maſt above the hounds 
was not ſplintered: we had a very hard gale of wind, from the N. by W. 
to the N. N. E. for two days before the accidetit; with a great deal of 
rain and hail, and a large ſea: from the northward we had no thunder 
nor lightning, before nor after the exploſion.” The ball came down 
from the N. R. and went to the S W.. es 7 

TI. This account was given by Mr Chatmers,” who was, when the above- 
mentioned accident happened, on hoard his Majeſty's ſhip the Montague, 
under the command of admiral Chambers, rn. 


XX. On the gth of March. 1746-7, near 8 in the morning, as I was 4» n.. 
riding within 3 miles of Brentwood in Eſſex, there appeared a ſingular #9» e «» 
phenomenon in the Heavens; the ſketch may give ſome idea of it. 8 

The morning was fine and clear, the ſun ſhone bright, no cloud to be Liehr 4 
ſeen, but the air a little hazy : where the phenomenon appeared, which 9 er 
vas a bright cloudy ſpot, ſeemed a very ſmall portion of a rainbow, Sun, 4% N. 
only the colours very taint. It was in a horizontal dire&tion north of Peter Collin- 
the ſun, and from it projected a long luminous ray, which terminated ony * 8. 
nin a point. It continued very ſtrong for more than half an hour after I 456 * 
aa it, and then vaniſhed away by degres. CC. 1747. 
3 e tens yo Rent ** Read March 


XXI. Zuly 11. 1749. The fan's rays ſhone through the clouds at the Fig. 3 r 
1 as = e do when the ſun is near the horizon. 4 Halo v- 

The drawing, which repreſents the whole, makes any farther deſcrip- mock Sun, 

on of need. f 

N | N. 493. p. 203. Od. Kc. 1749. Reni Nov. 2. 154. ron, F. R.$. 

1 117985 | 0310 481910792 1409145: Sir. nq7% Fig. 42. 

XXII. Monday July 18. 1748. about + before 7 in the evening, the 

vVoeather being temperate, and the wind about N. N. W. as I was walk- A deſeription 

ng in che fields, beyond Mington, I ſaw a diſtant rainbow Which ap- Jan ga. 


C 


peared to take in a large portion of che Heavens; but had nothing re., Rain, 
markable, and vaniſned by degrees. eln 5 3 8 1 —_ A 8 uf 
Continuing my walk, about 20/ after the diſappearing of the firſt y Peter Ba. ö 
rainbow, a rainy cloud croſſed me, moving gently with the | wind, Al, £4; Sec. 
which exhibited to me a more perfect and diſtinct rainbow, than I had S. Ibid. 
ever before ſeen; wherein I could plainly diſtinguiſn all the ſecondary Ba 8 
orders of colours taken notice of by the late Dr Langwith in his letters ow 
to Dr Jurin; that is, to ſay, within the purple of the common rainbow; ö; 
there were arches of theifoloming clue ie wh 


1 N * ene nns N * «54 F : 
1. Yellowiſh, green, darker green, purple. 2. Green, purple 3. 


Green purple. 
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burnt, by the exploſion, We believe, that when the bally which ap: | 9 
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8 Meteorological Obſervations: 


. This innermoſt arch Dr Lengwith calls faint vaniſhing. purple, s 
I likewiſe found, that it ſometimes appeared and diſappeared 0 
ly ; but during about 20 it ſeemed. to me to be as permanent ag any of 

the other colours. 7 0-657 477 2 ee n ve 
I ſtood ſtill, and looked attentively at this appearance, during the 
whole time of it's continuance, which was near 8”, and could for the / 
greateſt part of that time diſcern all the above -· mentioned colours, ex. 
cept the innermoſt purple in the upper Ar of the bow but could not 
diſtinguiſh any of them in thoſe parts of it which were near the horizon, 
tho* they were extremely vivid, as was likewiſe the outer how, inwhich 
the colours appeared as bright, though not ſo well defined, as in moſt 
inner rainbows I had ſeen. an ogy Tavis e Sana 
As I had read Dr Langwith's letter a ſhort time before I ſaw this 
beautiful appearance, and as I compared his account with what I had 
ſeen, the ſame evening, and again the next morning, I can the better 
be affured of the exact agreement of our obſervations. ants 
On my firſt ſeeing this phenomenon, I was ſurprized, that the di. 
meter of the bow appeared to me very, ſmall, compared with that I had 
ſeen a little before. The occaſion of this I think mult have been, that 
the legs of the firſt-mentioned bow appeared to me to terminate at di 
tant places: whereas in the latter appearance I could plainly ſee both 
ends of the inner and outer bows. terminated in the neighbouring fields, 
at a very ſmall diſtance from each other: hence, and from my being in- 
4 | volved in the ſhower which occaſioned this rainbow, I conclude it was 
4 very near me; which might be one cauſe of the great vividneſs of its 
4 colours, and of my. diſtinguiſhing the inner. arches, But whether this 
was the only cauſe of thoſe appearances, or whether they might not be 
owing to ſome: particular diſpoſition of the atmoſphere at that time, 
I much queſtion : as well becauſe I have often ſeen rainbows lich have 
been; very near. me, and oppoſed to a bright ſun, wherein I could not 
diſcern thefe inner orders of colours, as that I have heard from ſome 
intelligent perſons, that-ſome very bright rainbaws: were ſeen ſoon/alter 
the. ſolar eclipſe which happened on the 14th of Fay: 1748. particular 
that an unuſually vivid and diſtinct rainbow was obſer ved: at Ti. 
Ham 3 or 4 days after that eclipſe, which agrees with the day; on Which 


L ſaw the above-mentioned appearanee!' 14 nn 0: 


A luminous XXIII. A luminous arch: appeared Feb. 161 15 49; about ij at night; It 
arch, by the had Ancturus in it's eaſtern limit, which was then low in the horizon, and 
* Ty, Y &ended/ to the bright ſtar in the right fhpulderofi Orion tem bearng 

Pee S. W. Ie was exceedingly. bright; rœgulur, ande well deſinaug and about 


hs 


1 Dean of Dur- 8 N ww n 
* ham. No. 497. the. bræeadth of the rainbow; which it reſembled in oveny:ebingy; but ius 
. 648. Read variety of colours. It continued thus fon almoſt»20 . minutes, dealing 
eb. 6. 1749. gently. fouthward, and then gradually: ſeparuted and: diſnppeume 
Ns | 91 Uag 9c 
i# | . - \ , A $1 34 | Fe E, 
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Meteorologital Obfernatiin. 48383 
XXIV. 08. 20. ut night, the ſky was darkened by a flight fogy thro? 4» eber. 


which the moon appeared of a fiery red colour, till 8. 40“, when the 0 % an r. 


tra ordinary 


fog was thoroughly diſperſed, and the Heavens were overeaſt with 1 
whitiſh ſtreakxy cloud. At the fame time there appeared round the an of jap | 
moon à halo (Jig. 43. ABCD) accompanied with four other ſeg- paraſelene ', 
ments of circles, two of which EA # and G H of 100, were concen- 88 vel . =D 
cric, ſo as to have their common center at the Zenith. The ſegment or N. 8 3, üg. 
arch I PL on the N. ſide, of 70, was concentric with the great lunar Nath. Gre. 
circle, and conſequently had the moon for it's centre; and in fine the chow, Mend. 
arch MC N, which faced the horizon, was of 1122929. 7 2 
Beſides theſe; 4 ſegments, what was moſt remarkable was a mock- 4 Fl wy 
moon or paraſelene B, ſhaped like a mock-ſun or parbelius. The dia- 48% p 34 * 
meter of this mock- moon, tho? ill determined, was of 35 at leaſt, with Og. & Nav. 
a tail B P oppoſite to the moon, as the tail of a comet is oppoſite to 1748. 
the ſun. This tail varied in it's degree of light from time to time, ex- Seng ng 
tending as far as the arch 7 PL, which, as well as the arch G H, was teu by 
42 diſtant from the lunar circle ABCD. The paraſelene B had the T. 8. % h. 
ſame colours with a common parhelixs, excepting; that they were not fo Read Nov. 10. 
lively, but they very much inclined to the tawny, eſpecially on the ſide, 1748. 
which faced the moon. This paraſelene was in the ſame altitude as the Fig. 43> 
moon. It's tail was much more faint and tranſparent; inaſmuch as 
Capella appeared thro* this luminous tail. The lunar circle 45 C 
was much weaker to the ſouth, and there appeared no para/elene on that 
ſide. This meteor did not ſeem to undergo any alteration till 90. 18“. 
when the atmoſphere was covered with thick clouds. gr mam 

The clouds being diminiſhed at gh. g2'. the meteor appeared again, 
but very different from what it was before; for, inſtead of ſeeing a 
lunar circle with 4 other arches of circles, I ſaw the lunar circle D ABD 
and on the ſouth ſide a faint arch Q R of 4, having the moon for it's 
centre in common with the great lunar circle. There were likewiſe two 
paraſelenè s, one of which B was to the N. and the other D to the S. 
as they are expreſſed in Fig. 44. Theſe two paraſelene's did not caſt ſo Fig. 44. 
ſtrong a light as that which had appeared before, nor were they ſo di- 
ſtinctly formed. On the contrary, the lunar circle was very beautiful, 
and remarkably bright, until 9. 50“. when the whole phenomenon diſ- 
appeared, and the ſky grew clear by degrees: The moon's diameter 
was 30“. 30”. On the ſame night a very beautiful lunar circle was ob- 
ſerved at Berlin, but without paraſelene s. 0 ai vhs 


XXV. 1. On Friday the 16th: there was a bright Axrora Borealis, A Aurora 
the northern part of the ſſey being entirely filled with a pale light, in Borealis een 
which frequent coruſcations were viſible. Beſides theſe lights, there was ©! Chelley, 

a perfect uniform arch, extending from E. to W. the colour of it was ems - hy 

the ſame with that of the-Aarora z with which however it did not ſcem ohh Aar. 
co have any communication, being placed ſeveral degrees to the ſouth- T R. . Prof. 
ward. The ſhoulders of Orion were viſible: thro? this luminous arch, Bot. Cantab. 
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4% 7 Y | WP SQL [ Obſorontions. | 5 | 
Ne. 494. Pp. in the weſtern part of it, am C Leonis in the eaſtern part. I did mp 
5. Jan Kc. happen to fee it till about a quarter before ten; and at ten it Uiſappear. 
. 2 ed. The weather was then, and has been ever ſince, exceedingly warm 
1749-50. For the ſeaſon: The walls are covered with bloſſoms; and the hyacinths 

*.* daffodils," Sc. are blown before the uſual time. oO en 
. Toot- 2. On Tueſday Fan. 23. laſt, I was called out, about fix in the even 
ing. Jan. 23. ing, to ſee a ſtrange appearance in the ſky, in the welt. Suſpecting i 


14 
. 7 | 


1750-2, 6y the to be an ordinary Aurora, I did not make great haſte—When I came 
Rev. Hen. out, I ſaw a cloud (not large) of an obſcure red colour, but much de "6 
Miles,.D. D. 2 . | » 8 1 
F.R F. ibid. er than any I had ever ſeen before, which, I was informed, roſe from 
p. 346 the S. W. it was then advancing apace to the N. E. and quickly reached Wl 
Read Feb. 22. the zenith, when, it being intercepted by the houſe, I haſtened to the WA 


T749 | other front, which regards the N. E. by which time there appeared 
© © luminous Zone, about the breadth of the galaxy, it's edges regularly 
defined, compaſſing the hemiſphere, from the horizon in the N. E. to 

the zenith, in the fame direction, in which the above-mentioned cloud 

had paſſed (as far as I ſaw it's courſe) from the S. W. The colour ws 

much fainter, and more luminous, reſembling the uſual colour of an 

Aurora, and the laminæ or ſtreamers ſoon appeared - upon this, got be- 

ing well fenced againſt the wind, which blew briſk, I went in, to purſue 

my intention of viewing the 2 beautiful planets, Jupiter and Venus, witha 

reflecting teleſcope, made by my ingenious friend Mr Short of Sarry-fret 

(the greateſt magnifying power of which is about 200 times); and after 

I had viewed them to my ſatisfaction, and ſhewed them to ſome friends, 

when I was about to put up the inſtrument, a cloud, of near the ſize & 

the firſt, but not ſo deep a colour, appeared, riſing up from the S. W. 

which proceeded in a line with the planets, and, in a little time, ſur- 
rounded both: Venus appearing ſtill, to the naked eye, in her full luſtre, 

T immediately viewed her with the teleſcope, without altering the focus 

and ſaw her much more diſtinctly than ever I had done, on that even 

ing, or on any ether, and of the ſame opinion were all my friends as t0 
the ſight they had of her, on that occaſion : we all ſaw her ſpots plain 
reſembling thoſe in the moon; which I was: never fo happy as to have 

a {ight of before: and this, while the cloud ſeemed to ſurround it, # 

much as ever: but whether the vapour might be really rarer near the 

planet, than it was at ſome diſtance, no judgment could be made, be- 

cauſe of her too powerful ligt. 34-3 14 on Oe Bp. 

Many have obſerved the fixed ſtars to appear thro? the vapour with 

an undiminiſhed light oftentimes : and our great Dr Halley tells us, i 

his, account of that remarkable Aurora, Which was ſeen in March, 

7 | 1715-16. that. he obſerved “ one of the laminæ paſs ſucceſſively ove 
* Vall the ſtars of the Little Bear, without effacing the ſmaller ones, n 

4 < the tail, of the fifth magnitude; ſuch was the extreme rarity 

= perſpicuity of the matter whereof it conſiſted- “ 
4 I this week. received. a letter from Dr Short of Sheffield; inawhich f. 
. | tays, ** The 23d paſt, at ſix at night, the ſky being overclouded, ® 
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« the clouds over the hemiſphere; turned of a ſudden to a deep blood- 
«« red colour, for 15”. then ſucceeded red ſtreamers for half an hour. | 

3. Feb. 15. 1749- gol in the evening there was a very vivid northern — r Ply- 
light, which darted forth ſeveral beautiful, crimſon, and flery- coloured mouth, Feb. 


435 


0 ux 


ſingly bright and exceedingly white arch, about the breadth of a com- fn, 17 5 
mon rainbow, appeared in the Heavens, extending nearly from E. to F x $. Nb. 

W. it reached within gj or 6? of the weſtern horizon, and ended about 405. p. 472. 

s or 10 above the eaſtern. It paſſed exactly between Caſtor and Pollux, Apr. &c. 175 r. 

and directly over Aldebaran, which appeared plainly through it. Near N. June Zr. 

the top of the arch ſeveral very lucid, White, ſhort, vibrating columns 18 

were attached to it; none of them ſeemed above 6 or 7 degrees long, 

and did not appear: to communicate in the leaſt with the Aurora borealis. 

Fig. 45. ſomewhat repreſents it. About 9 12“ the arch vaniſhed 4, but Fig 45. 

ſeveral white, bright, coruſcating nubeculæ remained here and there in 

the zodiac for 12 or: 15 minutes longer. The Aurora borealis con- 

tinued more or leſs till midnight: the next morning the wind was E. 

17, Baron an: wrt ene 5 856 

I 4. Feb. 16. about 7 p. m. we had another Aurora borealis, though not — Feb 16. 

WF quite ſo fiery and luminous as that of the night before: it continued till & ame. 

near 11. At 8 5&'p. mn. exactly, ſuch another arch appeared, very * .. 

= ncarly of the ſame extent and direction, but not altogether ſo broad or 

lucid. This at firſt alſo paſſed between the two bright ſtars of Gemini, 

but declined more and more to the ſouthward, till it was 2 or 39 to the 

S. of Pollux. It's weſtern limb, about , paſſed thro' the N. ſhoulder 

of Orion : it quite diſappeared about 10 or 12 minutes after. This had 

no columns attached to it, as the former; tho' it was ſome what jagged 

and unequal towards the N. near the vertex. The wind this evening 

vas E. 2; the Barometer 29.9. The neut morning. the wind was 

__ WW 1, the Barometer 299. Neither any part of the arch, or the 

attached rays were coloured, but perfectly white, and exceeding bright. | 

5. On Monday Jan. 23. laſt, ſome unuſual appearances were obſerved —— = Lon 
in the ſky, at London, and the towns about it, by thouſands of people 48, Jan. 23. 

during the whole evening, of which ſome accounts were laid before the 17 55 & 

R. S. and as appearances of the like kind were obſerved. in the Heavens, Baker, 

the ſame evening, at great diſtances from London, I take the liberty to F. X S. ibid. 

preſent you a deſcription of what was ſeen at the city of Noraich,. by P. 499. 


little ſea - port town in the ſame county of Nerfolk,. about 30 Miles near- * 
ly due N. from Norwich) by Mr -Zoſeph Sparſhal, and ſent by him to 
Mr Arderon, who communicated it tome. 
2 . 6. Eo wonderful appearances of the Aurora borealis on Jan. 23, laſt,— Nor- 
5 ave been taken notice of in moſt parts of England, though in different vieh, Jan. 23. 
forms. At Norwich: I believe it was as extraordinary. as at any, place 37, 1 
Whatever but the weather being. very, cold, and myſelf ſomewhat. in- e T R. N. 

| 2 | Aiſpoſed, ibid p. 500. 
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rays; wind N W 4N 1, Barometer 30.2; 50 minutes paſt 8 a ſurpri- 15, 1749.50. 


Mr W. Arderon, F. R. S.; and alſo of what. was obſerved at Wells (a an 
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N. teoraogical Olean, 


; . re with theſe 
$ FRO 1 n n 1 l 03. iner Sa N +. | : 
. 1 > + This wonderful Aurora vets at 6:4 in ee e with a black 
| Eb 6 - Jud in the N. E. out of which ſprung up a ſtreak of feat 
* rays, of a ſurprizing beauty and vividnelſs:: This preſently ex 

to within a few degrees of 4 S. W. horizon, paſling directy wh 

Zenith, and ſo continuing near a quarter of an hour, When red and ye | 

low columns began to riſe upwards from every quarter. 
At y a black» cloud roſe up in the S. E. and quickly put on a ſem 
circular form, with light yellowiſh vapours — out of if 3 uſer 
edge, and repreſenting a glory of an uncommon brightneſs. 
At 8 the black cloud was diſperſed, but the yellow glory renal 
and round that ſprang up another circle of red, which W the wh | 

4 pen very tremendous. | 

The reddiſh ſtreams, as well as this 3 e were * 
times ſo donſe; that even ſtars of the firſt megaidaon could not be len 
through them. 2 i 

There was now-and-then dme of che flaſhing Aurora in die 
of the qa wien not o common as Þ Wer obſerve 

times. 

The night was full as light 2 it is .when the moon is abo 3% 
old; but f could compare it neither to the light of the ſun nary 

ſome of the original colours ſeeming to be wanting: and π 
ſeription I can give of it is, to liken it to that light produceq 
room, when one of the ſeven original colours is ſeparated Wow 
reſt, after they have paſſed through a priſm, and been collected an 
again by a convex lens. oF 
This evening the Barometer was 30.1 falling. Haukeſvie's Thermg! | 
meter 63. Wind E. s force. The morning miſty, and ray cold | 
but all the day clear | 1 

-at Wells 7. On Tweſday Jan. 23, the air at Wells was clear ad ſererl durin 
in Norfolk, the greateſt part of the day, with a freſh breeze of wind % 


1 bar 4 ibid. which terminated in an evening extremely remarkable for apf 
0 in the Heavens of an uncommon Aurora borealis. 


M 21s $ At 15 I to 5, I firſt took notice of the foot of an arch, which em 


an angle of about 10% with the N. E. part of the horizon. This Wann 
., ut ae ſtreams like-pyramids, of a fiery red colour, W 
rally aſcended within a few degrees of the zenith, then van ll 
were immediately ſucceeded by others, from the N. E. Wee 
cipal magazine ſeemed to he. They continually-ſhifted town by 
and S. W. with ſudden fe and: dartings: but nals” + us * 
the he ſeldom altered. 

"x" aſt 5, a luminous ſtream, of a bright uncoated gert 
on ra ir 1 * de of the fiery arch, which ſtill kept ſomewhat. of chap 
| though frequently inerrope by. ſhoaing Aſhes from the N. Bl | 
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© . Meteorologital Olſervatios af, 

At {o!-paſt 5, there appeared ſuddenly in the N. E. an elliptical 

1rona, of an amazing brightneſs, elevated about 9? above the horizon, 
d having it's longeſt diameter parallel thereto. There ſhot up per- 

\endicularly from this, ſtreams reſembling columns of flame intermixed 


vich others of bright red. 8 49S 77709 1.28 + 
At ;0' paſt 5, part of the hemiſphere, included between the N. E. 
nd S. E. was ſtrongly illuminated, with a vaſt number of pointed rays 
f crimſon and flame- colour, darting towards the zenith. Theſe vani- 
hing in about 4, were ſucceeded by many whitiſh ftreaks, ſhifting 
From the N. to the S. E. 19 BR ork oc ot | 
At 55! paſt 5, there ſprang up in the N. 3 bright pyramids of flame- 
olour; aſcending to the height of about 700, not perpendicular to the 
orizon, but inclining towards the E. and theſe were joined at the up- 
er parts by an equal number of a blood- red colour from the S. K 
At 6, a pyramid of a crimſon colour roſe from the N. E., to the 
eight of about 60. This ſoon diſappeared; but a diffuſed redneſs re- 
nained; and from the N. E. to the S. W. appeared an arch, crowned. 
c the veriex with ſomething reſembling a Glory, with a round body of 


ant in it's centre. 


At 20/ paſt 6, the redneſs was contracted into à narrower © compaſs, 
but was much deeper in colour, forming an arch from S. E. to S. W. 
ad appeared at the zenith like a-fiery ſheet ſpread towards the S; the 
N. being at the ſame time illummated with white ſtreams, like the 
common Aurora borealis. + * Un 5 | 
At 30 paſt 6, a whitiſh ſemicircular arch was formed to the ſouth- 
ward, encompaſſing the red lights in the zenith, and extending fromm 
the E. to the S. W. But this appearance continued only a few mo- 
ments. _- e en e 203 
At 40 paſt 6, the redneſs quite diſappeared in the N. E. and that to. 
the ſouthward became much paler; "The cemmori Aurora appeared. 
very plain in the N. E. till 53, and then'totally*diſappeated.' . 
At 8 the common Aurbra appeared again very! bright from N. 


d 25 br 16, | | ; e | 
At 20'' paſt 8, appeared another large ſemicirculkr arch extending 
from E. to W. pointed columns of a bright red ſhooting up from eat 
ide of it's baſo ; witk other 'ſmallet ones on che upper Part of it, ſuch 
as the common Aurora. At the ſamè time fo in the N. from Witkün 
a very few degrees of the horizon, a bright pyramidal ſtream of light, 


* 
” 

- 

* 

d 1 

0 


* 


1 


of a ſurpriſing magnitude This appearance continued fear ef an 


hour very regular, and exceeding hedutiful].W..w 
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ö ; r. n 8 "by M 
At the beginning of theſ&lights the meter 2025.9) But qu,ꝭ,jꝗũj,Wi 
I PHIOMI T3000 360897 71 - + | 


ly-icll to 29.8. The wind at 8. F. , fore. een 29070 ee 74 
During part of the time obſerved an unconfitistithdfien in the mag 
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488 :  Meteorohogizal - Obſervations. © 

IN I aw rs evening thoſe meteors called falling ſtars ; parteung 
me, which, on taking fire, leſt a long train of ſparks behind them 
My Gtuation being quite open to the fea. on all ſides, exeept thes 
afforded. me as favourable an opportunity of viewing the above parti 
lars as I could with; and I gave up my whole attention to them. 


Avrora l. XXVI. Jan. 23. 17 8. at about half an hour after 5.in the eve, 
; firalis, /eex ing, caſting my eye accidentally toward a window which looked tot 
Jan. 23. S. S. W. I thought I ſaw a teddiſh light about the-planet Venus, wig 
1749-50 2? then ſhone exceedingly bright. Being ſuſpicious of ſome fire 
Chelſey ; y cls CIO: * in th 
foln Mawes, neighbourhood, 1 went immediately to a window on the ſtair. ci, 
F. R. f. Prof. where I ſaw a reddiſh light, which ſhone with ſuck exceeding 
Bot. Cantab. neſs, that the luſtre of the fine conſtellation of Orion was almoſt, effacy 
Ne. 494-P- I then went to a window facing the N. N. E. where I preſently (an 
ry Is. hem very broad band of crimſon light, like that which I obſerved from th 
Jan. 25. ſame window, March 18. 1738-9; * but in the former the red bay 
2749-50. Was bounded on the N. by ſtreams of a greeniſh blue; whereas the ha 
now obſerved was-entirely of a deep crimſon colour, being of a nid 
.darker red than the former. | | | 4 
_ Thence I withdrew into my garden, where I plainly ſaw a band « 
arch, of a very deep crimſon colour, in, appearance about 15% bro 
the ſouthern edge of which paſſed juſt above Canis minor, and the 
ſhoulders of Orion. It was terminated to the weſtward, near Venus the 
about 200 high: but it extended to the eaſtward as far as 1 could ie, 
and the farther it went that way, the deeper was the colour, andthe brow: 
er the band. About a quarter before eight, there was formed a crom 
about 300 to the ſouthward of the zenith; for I could plainly pere 
the Pleiades, which had then juſt paſſed the meridian, , very ner it 
when the light was faint. From this crown a great many rays datt 
to the E. S. and W. but not toward the N. where only ſome whitih 
ſtreaks were to be ſeen, but very faint. Preſently after this, the pan d 
the arch extending to the E. ſeemed to be ſuddenly kindled, as if ſome 
train had been fired; grew extremely bright and vivid; and as fl 
the red matter had been then conſumed, put an end to the phanomenu 
Hefare, Galt. +1 od} 1 35> teri lon favgion 
During the reſt of the evening, a pale light covered the & part of tit 
Heavens, as if the moon had ſnone. ene norte 


A Tetter from . XXVII. In anſwer to your inquiries concerning the earthquake, which 
eee Mr happened laſt year on the firſt day of July, when I was at Tamm f 
7 Henry Somerſetſoire, after taking ſome pains to inform myſelf more particular 
Baker, F. R. F. ly what other people obſerved in different places, you may depend 08 
Nee ee, Gy, the truth of what follows. ner 


Earthquake Between ten and eleven oi clock at night, on the ſaid firſt daf e J9 
No. 488. p. 1747. being myſelf in ſome company at Taunton, we were Mudden') 
398. June See Vol. VIII. F. il. chap. i. 5 liv. 1. — 
1748. Read ſurp 


June 5. 1748 


furptized with a rumbling 905 ike diftant dead which wis follow- 
ed immediately by fo conſiderable a motion of the earth, that the chair, 
| whereon'1 ſat rocked under me. The noiſe and ſhakirig ſcemed to cone 
W from a diſtance; and approached gradually, in fach à manner as if a) 
loaded waggon had paſſed along; and continued nearly the ſame time 
28 ſuch 4 waggon would require to go about 100 yards. The motion 
went from S. E. to N. W. which being the direction of the ſtreet, on 
one ſide whereof the houſe ſtood; ſome of us imagined at firſt that a 
waggon had really gone along; but, upon inquiring, we found there hac 
been no waggon : and indeed, as we were ſatisfied afterwards, no wag- 
gon could have been heard or felt in the back room here we lat, on 
zocount of its too great diſtance from the ſtreet. | 

No twithſtanding this happened between 10 and 11 at 4 * when 
$4 moſt of the town were in bed, the ſhock was ſo ſenſible; chat many, 
people got up very much terriſſed ʒ and they waking others, the con- 
ſternation ſoon became general; inſomuch that, although it was a rainy 
night, numbers of, people ran out into their gardens, and ſpent the night 
chere, being apprehenſive of other ſhocks. The account then newly 
brought us of a dreadful earthquake at Lima, being freſh | in every body's 
mind, contributed to increaſe the ſurprize. 

A worthy clergyman, who lives g miles from 7 Atte informed me, 
that the china and glaſſes upon the cupboards in his houſe. rattled and 
ſhook as if they would fall down, and the bells in his houſe rang. A s 
perſon who was at that time coming on foot to | Taunton: hkewite © 
me, that the noiſe ſeemed to him like the diſcharge of cannon at a di- 
ſtance, and came rumbling onwards, till the earth moved under him 
in ſuch a manner that he could hardly keep upon his legs: ſeveral 
others alſo that were abroad N me pc had men ado to ae 
themſelves from falling;- 0 0 20 

The extent of this earthquake; as for as I can learn; was from Gon to. 
ſea ; that is, from the S. Chanel to the Severn. It moved from S. E. to 
N. W. and was felt in every pariſh through this whole courſe; which is 
in length about 40 miles: nor was its breadth much leſs ; for it was 
telt at the ſame time both at Exeter and! Crool born, Which lie from one 
another about the ſame diſtance of 140 ien in a line drecdir acroſs i its 
before- mentioned courſe. 1 ei "hol 91 
P. S. I have heard it r reported that hn were e flaſhes 5 funing! at 

the time of the earthquake; but I neither ſaw any myſ nor have 

met with any bogy that could affirm.he- MET ES Tali yon - 5557 
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XVIII 1. „A0 Was making along aaa to: towards — a. Low 
Holbeurn, about 40 paſt 12, r out of ſeveral 2 e their on. Fab. 8. 


in great  ſurp complaini the ſhaking of their houſes, Me Henry 145 = 
_ 3 it to the fall of — great timber, * heavy body, Baker, FB 
which they ſuppoſed at ſome little 5 from 3 mhich they N*. 497, P., 
Came; Que: 5% B Lehnin 0b mw 303 3603 : | 0130 - 911 8 


R r r 142-9 When, 4 50. 
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I wok ſhookFvery: much, but nothing was thrown doum. le woher ron f 


4749. 50. | 


aeg, Olfor 
PET AIR into Holbourn, I found the Wr 2ider ig 


conſternation, . ſſing themſelves nearly in the-ſanie manner. 

Going to Gray's- Inn, nd people were got together in the gren 

ſquare, Talking about the ſhock: they had felt; and in particular u lamp. 

ter was giving an account, that, being on his ladder, Pouring ol 
into a lamp, he was in danger of falling off, by ſomebody” Wales th 
ladder, as he at firſt imagined. 5 

I then went to a gentleman's chambers under Gray. lun library, Whew 
1 was told the ſhaking had been ſo' much, that they. 2 4 clock 
would have been thrown down; and imagined at the time, ſome ling 
box or heap of books had been tumbled down over head. 

The people in all the ſtreets, as I returned home, were ralking 

this matter; and ſome of the women complaining that the motion hat 
made them ick. . 11 10 

My own family, in Catherine-reet:5 in the Strand, had been no kt 

ſurprized, and had ſent to the neighbours to inquire if ſome heavy thing 

| had fallen down, to occaſion the ſhaking of the- houſe, which Mrs Bakr 
deſcribed as very great: ſhe ſat in the dining: room, which is to the 
ſtreet, and her belief at the inſtant was, that the fervant was fallen al 
along in the backward room of the next ſtory N r . N 
the houſe, and. making a conſiderahle noiſ. 

My ſon felt the ſame ſhock at the Tower; : where alſo a gentleman 
who was litting at a table to write, in his houſe in the Mint, was thrown 
out of his chair with a conſiderable force towards the table; andiwhere 
every body was much ſhocked with the apprehenſion: of ſome — 
of gun- po W der.. 

What therefore ſo many people, in different ſtreets, at great diſtanc 
from each other, have been ſurprized at, cannot be only fancy, but mul 

be owing to ſome real cauſe; and if no powder=mill, or magazine « 

powder, has beeen blown up, it muſt have been an earthquake, or ome 
tremor of the earth itſelf. ef T6012 

l was pretty curious to inquire! of People in different places, to judge 

the better from their ſeveral reports; and I found them agree, almoſt it 
general, in the firſt ſuppoſition of ſome weighty: wane falling; moſt ſa 
with a noiſe, but ſome ſeemed uncertain as to that. I endeavoured 
likewiſe to learn its courſe, by comparing the accounts of people in 
different fituations? it ſeems to have lain E. and W. and to have palſes 
from the W. eaſtward, | I felt hothing of it myſelf as 1-walked tht 
ſtreet, nor do I find that many who were walking did. „ 
Gowin 2, To- day, betwixt 12 and 1, the houſe in which I live in Lincal's 
Kits 8 = B. Inn-Fitlds was ſhaken violently for a moment. The room wette Lu 


— — 


Read tg I: grate was ſven/ t move, and the fire · ſnovel was thrown down, A 1 
ſervant that was above-ſtairs war much frighgened? with - the ſhock 

noiſe: ſhe ſaid, ſhe/heardia found, like thunder, Which 5 
; from below : that the \ windoy-curtaing and bed: ſhook ver 3 7 the 


„i 
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the latter was moved from it's place nearer to the wall. Three other per- 
ſons in the houſe both heard the noiſe and felt the ſhock; but I did not 
take notice of the noiſe myſelf, being intent upon ſomething elſe at 
that tim mn et e ichn ih bus eie dogma watt e ee 
| Soon after this happened, a ſervant came from his Grace the Duke of 
Newcaſtle, to inquire if we had perceived what had happened; and ſaid, 
that his Grace's houſe had ſhaken all over. We 
l {cnt to two or three houſes in the neighbourhood, and was informed, 
tat they were equally ſenſible both of the ſhaking and the noiſe; and at 
one of the houſes it had thrown down. a firkin ot butter from a ſhelf. 1 
was further informed, that ſeveral of the neighbouring inhabitants ran 
out of their houſes 3 and ſome gentlemen that were playing at tennis 
ran out of the tennis- court. GA „ 
A woman reports, that ſhe felt a like ſhock the night before laſt a- 
bout 7 o'clock, which made the candle jump off the table at which ſhe - 
then ſat. TP? + nr vb et Lata t. 
Whilſt I was writing, a man came in from Greenwich, who ſaid, he 
was at Dockhead when the ſhock was felt there, and the noiſe; ſeemed. to 
him like that of a cannon at a diſtance: that all the way he-came, as tar 
as London-Bridge, the people were alarmed at it. 5 
3. As I paſſed thro' the Mews to- day, a little before 1, I felt a ſhock —4, Jo 
like an earthquake, and I thought I heard a hollow deep noiſe. Several Freeman, Ei 
women thereabouts came running out of-their houſes much terrified. . 5 * . 
At Leicęſter-Houſe they were apprehenſive the foundation was giving P. Feb. 8. 
way, and were going to ſend immediately for the ſurveyor. 1749-50, 
© All the way in my return home, I ſaw many groups of people toge- 
cher, and diſcourſing upon this ſhock that had juſt happened; ſome | 
| imagining it was occaſioned by ſome. houſes being blown up in Gold- 
Lane, where there was a great fire, and others from ſome powder-mills 
blowing up; the ſame thing having been obſerved about 9 years ago, 
from the like accident at the mills at Hounſlow. If neither of theſe cauſes | 
appear, it can be no other than an earthquake. 
4. On Thurſday Feb. 8. 1749-50. at about half an hour after 12, as — Will 
I was _ reading with one elbow on the table, on the ground-floor, Fauquier, Ey: 
in my houſe at Eltbam in Kent, I felt two ſhocks from E. to W. which H. R. S. Ibid. 
I immediately thought was an earthquake, as I had felt ſomething like 5.4 Feb. 15. 
it once at Naples; and was confirmed in my opinion, by my wife's 9 5. 
running down-ſtairs frighted, and declaring it was an earthquake, ſhe | 
having felt one in the Weſt Indies. She was in the room over me, in which 
room there was china ſtanding on a cabinet, which, ſhe ſays, . ſhook in 
ſuch a manner that ſhe expected it to fall, My children, who were in ' 
the room over her, ſeem to have felt it ſtronger ; as they ſay, they ap- , 
Pr ehended a cheſt of drawers in their room was falling. The ſervants . 
N the kitchen, which has no toom under it, ſeem to have 
= = ane! 4 it. One that was writing ſays he felt the dreſſer move, 
a ene wal, but thought it was only the ſhutting of a door. Other 
BY: Rr r 2 ſervants 


” 
* 
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| ſervants in the fame room felt nothing at all of it. My gardener; d 
was at work in the garden, felt nothing of it. 
Fe wind was at S. W. and had been high in the night and morning 
but was very much abated ; and after this, for ſome time, it was Quit 
calm; which J believeit is generally obſerved to be; in thoſe countrs 
where earthquakes ate more frequent. A flight of pigeons I hay, 
ſeemed to be much frightened; oo OT eat bg 
-\ Eltham is about 8 miles S. S. E, from London-Bridge, and ſtands on 
2 hill. ; ai 11 * 1497 e 
. This account was written before I had heard any thing from Landi 
3 —— by te 5. I find, upon inquiry, that the earthquake on Thurſday laſt #g 
Rev. Henry felt in a gentleman's houſe in this place, “ pretty ſenſibly, in two chan 
Miles, D. D. bers, and in another over one of them, by a tremor: of the wainſcor an 
« 8 2 vel utenſils, and a ſmall ſhock ſucceeding ; but was not perceived at th 
Feb. 4 5. d ether end of the houſe, in a room on the ſame ſtory with the chamber, 
1749 co, [I ſhould have thought, when it was felt ſo near us, as about 150 yard 
our houſe, which I look upon as very ſuſceptible of impreſſions, ſo a 
td be ſhaken by the winds, would have been affected: but if it hat 
*tis hardly poſſible but ſome of the family muſt have perceived it, con 
| ” ſidering the parts they were in, and their being chiefly in a fitting pob 
ture. I conclude therefore it could not be very conſiderable here. 
; have endeavoured to learn whether it extended any further to the &. of 
As, but cannot yet find it did. rt! 0.219 
The wind has been chiefly S and S. W. for ſome months paſt, muci 
longer than is uſual at any time of the year; and yet we have had but 
a ſmall quantity of rain hereabout for the ſeaſon. —1 give you, on tle 
other ſide, the ſtate of the Barometer and Thermometer on the 8th, 
and two days before and after that, as obſerved at London by Mr Canm, 
and by myſelf here, at 2b p. m. and at 8h p. n. each day. I ſhall on 
add, that yeſterday (the 3th) my Thermometer abroad at 1 p. n. 15 
at 59=to 2 above the freezing point: a degree of warmth excel 


ing what we had ſeveral days in laſt June, at 2 p. m. 
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6. It was felt here * at 40“ afternoon. All the houſes were violently T "Fd 


I | ſhaken, eſpecially thoſe which are neareſt to the river, I was ſitting in 2 2 4 


my ſtudy, which fronts the S. W. up one pair of ſtairs. 1 imagined that got Cantabs: 
ſomething heavy had fallen down in the room below me. The ſervants, Ibid: p. 609. 


who happened to be diſperſed in ſeveral rooms, each of them thought 4 Chelſey 


one of the others had thrown down ſome heavy cheſt or cabinet. A ,, ps 2, 
maid-ſervant, who happened to be paſſing from one of the under offices ,d Feb. 15 
to another, felt the ground ſhake under her. As the place on which 1749-50 


her feet were, was full 6 feet below the ſurface, I immediately conclud- 


ed, that ſuch a motion muſt be occaſioned only by an earthquake. 


However, as moſt of the neighbours were confident that the ſhock 


© was occaſioned by the blowing up of the powder-mills at Hounſlow, I 
diſpatched a mefſenger thither on horſeback, who brought me word, 
that the ſhock was not felt either there or at Brentford ; and that he could 


not learn that it had been felt farther weſtward than Ken/ington-turnpike. 
I have alſo ſince been inform'd, that it was felt at Fulham; but a 
friend, who lives a little beyond Richmond, has fent me word, that they 
did not feel it there. ee * 
Of thofe who were in the ſtreet, or upon the river, ſome felt it, and 


others not. : 


I am credibly informed that letters from Calais and Boulogne mention 
it's having been felt on that coaſt. F ve 


It ſeems therefore to have extended itſelf far to the E.; but to have 


a> 


WW terminated in the W. about two miles beyond this place. : 


7. The earthquake was not felt at /ngartone,, nor at Colcheſter, nor at Peel, 
ry Thurſday laſt the lightning fell on 2 ſteeples not far from Cup Os. — 
cheſter. || 3 1 3 


Chelſey. 

+ Harwich. Og | o | 3 | 

| Mr Trembley, who was going the next day for Holland, was at the time of the earth- 
quake with Mr Foltes in his ſtudy in Queen s-Square ; where were alſo the Earl: of Mac 
clesfield and the Hon. Charles Bentinck; they all felt themſelves at the fame. iuftan 


ſtrongly lifted up, and preſently ſet down again: they alſo heard a noiſe over their heads 


as of os heavy piece of furniture being thrown down, whilſt.thoſe who were in.the room. 
over them were frighted, and apprehended the like accident had happened below-ſtatrs. 
The coachmen on 


the boxes of 2 coaches then ſtandimng at the door, were extremely 


8. Wich 50. 


1 5 


lenſible of the ſhock, and apprehended the houſe was going to fall upon them, 


eb. 15.1749 
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—— by Smart 8. With regard to the extent of the late earthquake this way (I men 
4 N N due E. from London) I cannot learn that it paſſed the little: river Nodig 
„ ER, p. 613, that runs by my gardens, and croſſes the Harwich road at Great Il 
| Read Mar. 1. My own houſe ſtands about ; a mile N. from the 6 mile-ſtone. I 4, 
1749-50. in my gardens with ſeveral workmen, and none of us were ſenſible g 
any thing; but my wife, who was in her dreſſing-room, felt the hou 
tremble fo much, that, upon my coming in, ſhe told me ſhe yer 
believed there had been an earthquake; the motion of the houſe unde 
her being exactly like what ſhe had often heard deſcribed when he yg 

in Lay. "op . rn | 


Pp 3 il LY 4 92 = " G * . l 
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——at Ply- XXIX. It is proper to obſerve, that the following relations are jg 
mouth, about made by mean, ignorant, or fanciful. people, but by perſons of god 
nt vg 1 ſenſe, whoſe veracity is unqueſtionable, and whoſe judgment in this cac i 

4 I think, rational and juſt. 3 n 


Feb. 8. and | We 8 
1749-50. 2 the. Rev. Mr W. Barlow. Ibid. p. 692. Read May 24. 1750. ; 

N The Earthquake at London was on Thurſday, February 8. about no 
The declara- That, in the night, betwixt Thur/day the 8th of Feb. 1749. and th 
2 CS day following, towards one as he was reading in bed, he was, ſenſib 
Vaabrogh,” affected by a ſudden ſhake : that, looking about, he obſerved betwin 
Ei; Cemmiſi the foot-curtains, which were partly open, ſome drawings which hung on 
fioner of his the wall, alſo the ſide- curtains, in a trembling motion: that it imme- 
Mojefly":4ct- diately brought into his mind the earthquake in Jamaica in 1692. which 
IE ſeveral years ago had been, at Famaica, particularly deſcribed. to him, by 
Devon. A perſon who was in the iſland at the time of that earthquake. | 
The d:clara. That, the night above-mentioned, at what hour ſhe cannot ſay, ſhe ws 
rion of Mrs greatly ſurprized by an unuſual motion of her bed; which immediate 
Vanbrugh, brought to her thoughts the ſhock of an earthquake. ſhe felt fever 
2 | Aw years before, to which in her mind ſhe reſembled the preſent ſhake. _ 
fiving in the fame houſe. % | 950 G 
The declarati- That, in the night above-mentioned, towards one ſhe perceived i 
en of Mr: ſenſible motion of her bed, and (there being a light in the room) {an 
Slade. Daugh- the curtains ſhake.” This ſhe thought to be occaſioned by the wind 
id 4 1 * „ (which ſhe then heard blow ſtrong), ſuppoſing the ſaſh not to be clol 
Slider! a % down: accordingly ſhe roſe, and went to the windows, but found the 

pright of 8 SY | 

' bis Majefty's ſaſhes intirely cloſe. ve "TE e 
deck-yard, MV. B. Both the Commiſſioner and the Ladies believe there was'on!y # 
* ſingle ſhake: Miſs Slade's houſe joins the Commiſſioner s. 

On account of the dead time of the night in which it happened, 10 

many people would be ſenſible of the motion: ef thoſe who wer, i J 

moſt would naturally attribute it to the high wind, which then blen; Wa 

and a month being paſſed before any inquiry has been made, it > 

not to be wondered at that, but few recolle& any thing concerning i. 

The Commiſſioner, by reaſon of 10 gs: returns of the gout, does not 


ſleep up- ſtairs, but in a very room behind the houſes: Joining 
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the houſe, and communicating by a door with one of the back par- 
jours. This building is ſo low (veing only a ground-floor, without 
any room over it), and is ſo fkreened By higher buildings, that hard- 
| ly any wind can affect it; eſpecially the wind which blew that night; 
as the body of the Commiſſioner's houſe was betwixt that and the 


: f 


_ {rok of the wind. | _ 12 5 e 
FT bc dock is about 2 miles W. from Plymouth, and about 220 almoſt 
elt from Ds. e l e e e ee We og 


XXX. 1. At very nearly half an hour after 5 this morning, being — March 8. 
then in bed, but perfectly awake, I felt a very ſtrong ſhake, or rather 749-50. 4 
or 4 ſucceſſive ſhakes of an earthquake, as I immediately took them 1 * 
to be. I judge the whole pbænomenon to have laſted about 3 or at moſt Idid. p. 613. 
and the ſhocks appeared to differ from what I had felt on the 8th Rea March 
ot laſt month, in this particular, that I did not now perceive that lifting 8. 1749.50. 
opwards, and ſudden ſettling again, which I was then ſenſible of; nor 
aa 1 hear that diftin& noiſe, as of a great weight falling, which moſt 
people were then ſurprized with: but what now moſt affected me was 
the ſenſation of very quick ſhakes, or of a Tremor, as it appeared in a 
horizontal direction; and I -heard, during all the time, a fort of crack- 
ling of the wainſcot, window- frames, and floor, with ſuch a rattling in 
the chimney, as I have ſometimes heard upon a ſud den and ſtrong guſt 
Borwind, 0 off nw ne digg £40 blen 22nd ovads: 
l inſtantly ' jumped out of bed, to ſee if there was any damage done; 
and going to my chamber- door, I met my daughter running in a fright 
from her room, who ſaid ſhe was 'waked with ſuch a ſhock; that ne 
thought her room had been falling ; two men- ſervants alſo, whOo lay in | 
the garret, and whom I had called to, anſwered me whilſt» I was talk- 
ing to my daughter, that they were both awakened- by the ſhock, and . 
chat they felt, as they both expreſſed it, ſuch a motion, as they hat 
ſometimes known given to a child in a cradle. 
_ Preſently after I had got on my elothes, I ſpolte to ſome of my neignn-· 
bours, who all gave me very nearly the fame account as this I have NILS 
been juſt giving of what I had obſeryed myſelf ; only ſome added, par- | 
= ticularly a gemtleman who tives in an older houſe: than mine tha he 
opprehended, from a erackling noiſe over his heau, that a chimney had 
been thrown down, and was then breaking tliro che: tiles and lathing af 
Fl his houſe,, © n N eig % moet s fit bam owt 
1 ſent a feryant about, ν and he met a chunttyman, 'whoi was bring- 
na 2 load of hay from beyond Higheave," and \whocwasbn; the other 
ide of the tan when the ſhock happened's he didenotz he faid} feel it, 
e driving tis waggen ; hat thar\the-pegple he fang im che town 
1 of Highgate were all greatly-ſovpri zed; ſaying” they bac thzir houſes 
very much ſhocked, and that the chairs in ſome were thrown about in 
their rooms. | Fe fr) — $47 5 2221 9 vd Heu <tr wax; 317 "2p nel uy 
I! 01 Banigami N Is si dad, dn 2c 
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. Baker, yy a grrat noiſe, hardly to be deſcribed, but what ſeemed then to nt 
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155 1 Tue chamber 1 he in is up two pair of ſtairs forwards," and my he 
ſtands N. W. and S. E. I took particular notice, that there was og 
ther cart not coach going by, but has ry Wing was: n Quiet a 
| the cindy m5. 

———by che 51124 This morning. Thurſday. March: 8. 1749 50 "abouy 18 | before 
Rev. Mr acording to equal time, or half an hour after 5 by the ſun, L felt, u 
8 — % mx bed- chamber, on the ſecond ſtory of my houſe in Norfolk Pres 
p. 615. Read adjoining to the river, a ſhock of an earthquake, much"ſtronger, 2 
March 8. Ot longer duration, than that which I had felt on Thurſday Feb. g. | 
*:49'50. was full awake, and had juſt begun to dreſs myſelf, when I was alarmed 
in,.0 with the trembling of the room, attended with a noiſe ſomewhat dif 
terent-from that of the former ſhock this day month, which ſeemed y 
1 be occafioned by ſome great weight falling upon the: floor. above me; 
whereas the noiſe of this latter appeared to me cauſed only hy the te 
2% mulous motion of the whole room 1 the adjoining nes, the wall 

wainſcot; furniture, So. 

When I came down to my ſtudy oy the firſt floor, 1 found a boch 
thrown down from an upper ſhelf. ' 

My-family were awakened by the hock. The air, was at. that time 
and for ſome hours after, extremely calm, and the wind/weſterly.  -. 

This account was drawn up eee; before 1 bad, {apa 1 other 
perſon, except my own family. 

[ have been ſince told by a gentleman; who reſided many years 1 Bf 
Weſt Indies; that this laſt ſhock was more violent than any he had fel: WAN 
there, except one at Carthagena, in which a city, about 200 leagus 
diſtant from thence, was ſwallowed up at that inſtant. 

Another gentleman deſeribed to me the ſenſation, upon being awake 
ened by the motion, to be like that of falling into a fit. 
by . gz. About 40 / after g this morning I was waked out of a ſound eq 


- 5 17. 3 as if * roof of the houſe. Was tumbling in, or like the rumbling [ har 


March 8, Wee heard thunder make before a very loud clap... It; continued 
1749-50. / as nearly as I could gueſs,” under the ſurprize. of being av 

ly 3 -diiringy which time the windows rattied, the tables, chairs 
2 other furniture 1 in the room, ſhook; greatly 3 and, a braſs warming: 
pan, in particular, that ſtood upon a, marble ſlab before che clumne) 
made a very remarkable ringing and jarking noiſe. 

Two maids, in a room over mine, were alſo waked by it nd got 
up immediately, being frighted by che ſhaking of the. bed, on wii 
they lay; but for — own part I felt, little or no motion of my 0 

bed. However, as moſt people who were in bed agree in deſcribing 
ſuch a motion, it Was eee en which. waked me,, tho the violence 

ol it. might be over, before I Was: ſufficiently Lk 0 take due notice 
Aide. 4 l $228 2129) ade 2647 2603 by oft 0 
My ſon was likewiſe waked by the great rattling 0b the indo 
haus chamber, which he at firſt * to ſha cen * a hugh 1. they 


a7 i 


bated; and in about 3%, as near as I can judge, totally ceaſed. The 
tremor was attended with the noiſe of a diſtant thunder, Which, with 
che motion, gradually died away net 187 


brick that was thrown off the houſe. by the ſhock, 


- family, but the ſervants/in the garrets felt the greater ſhoce. 
sis reported, that two ſmall ſhocks! preceded. this, one at 12 laſt 
night, the other at 2 this morning but I cannot ſay I felt either. 


1 


0 


hey being apt to malte ſomr noize in windy weather, hong h. even ke 


d ſnutting it again vet ſuddenly and violentiy. A gat chat lay upon 
Several people in the neighbourhond : went out intocithesſtteets: and 
pthers got upon the leads ot their hquſes, torfee if any damage was dong: oe : 
ear 'Maribone. It Was violent in Bonueſtrret, and all- that quartee f 
e town; and I find by people living tin very diffrrent and diſtant 


arts of London and Maſtminſter, that. it was felt umverſally through! the 


hole, and was not longer in continuance, but that it's motien Was 
ore violent and ſhocking than the earthquakes Which happened on 


"hh | 6 o * J ere. by 9 . A 2 2 $A ; 
£ 2 Te. 8. of 10 T + 23345 g on T7127 13915 11 207? SS] ® 10 


A waterman that was lying in his- boat, then; at anchor near King ſton, 


odd a friend of mine, that he was frighted with ſomething like a vio- 
ent blow ſtriking againſt the bottom of the boat; that the water was 


much agitated, and that the barges and other veſſels upon the river 
rere toſſed about as in a tempeſt!» t. 8b 

4. As I was walking this morning in my garden at -Ken/ington Gravel- 3 Mar- 
ite, about 40“ after g by my watch, I felt an exceeding great ſhock, tin Clare, Ey; 
ſuccuſſion of the earth, attended with an exploſion that, I fancy, re- F. K. S. Ibia. 


March 8. 


C Was followed by a trembling, very briſk at fir ſt, which gradually 1749-50. 


A hoes Seen J f e 114687 
I am not certain the building near me moved; but I fanſied it did. 
My feet am ſure felt great emotion; and a large -watering-pot, of 9g 


I Winches baſe, that ſtood near me, was thrown all along, the moment the 
trembling ceaſee. e N 


1 


. 11 „Iiir e 137 
H. S. I have ſince diſcovered that my watering-pot was overſet bya 


% - 


x" Cv * 
n Fo 28 


5. At 40“ paſt. 5 this morning, as I lay awake in a two pair of ſtairs bs De 


om, I heard a noiſe, firſt as if the top of the houſe was cracking, niel Peter 


and then as if it fell in. Inſtantaneouſly the houſe ſhook with great Layard, NO. 
violence, rocking to and fro from N. E. to S. W. ſo as to make all 1 R. S. 
ſo a | . 


the furniture rattle, the windows and bells ring. It alſo Waked all the . 


8. 1749-50. 


? 
* '? kn” 


The milk-people in the fields were very ſenſible of this earthquake, 


and fay, that it began by à report like that of a cannon fired near at 


hand. Thoſe who were milking in a har a f 
| | n thought it was coming down 
but were not ſo ſenſible of the earth's; motion as thoſe Per node „ 


fields, who could ſcarcel n WE ey. MK! 
ran away from the — | 4. Ide c F Were alſo frightened, and x: 


| VOL. X. Part 11. 
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 Meteorolegital \Obſervationt | 1 


hat he chen heard, which ſeemed like opening @ caſemen-window e 


dome milk · women feld it very ſtropgly as they were]milking their o ᷑ n 


embled the blowing up of a mine, and with the ſame kind of noiſe: , 620. Read 


— 5 ab — MP * * CATS | 2 


n . ng pr oF e 


bY 


This earthquake was univerfally felt at Hampſitad, and: much ſto, WM 
00) 9 ger than that on Feb. 8. 1 iv „ret e Wt ni 
., —b 6. The earthquake this morning, which happened at ſo early un bu 
andy Tron as to ſurprize moſt people in their ſleep, I had all che opporturits 
* 7 16:5 imaginable of obſerving to as much exactneſs as phenomena of this jy. 
„ 622. Read ture can be; and therefore preſent you with this early intelligence. 
March 8. About 4 after g I was lying in bed awake, and under the-compoſuy 
1749-5% which one generally feels upon recovering from a regular and-refreſhin 
ſleep. To this the ſerenity of the morning greatly contributed, 28 ye 
as the gradual increaſe of light, which, the ſhutters being open, coul 
eaſily de perceived through the linnen furniture of the bed and windon 
curtains. I mention this particular, becauſe, every object in the chan 
ber being thus rendered ſufficiently diſtinct, J had the opportunity a 
examining the event by the evidence of my eyes, as well as that of ny 
ears. On a ſudden I heard a ſound like that of a blaſt of wind; ſud 
a blaſt I mean, as thoſe we perceive in the dry windy: days, ſo freguen 
with us about the equinoxes; one that, at different intervals, riſes gu 
dually to its full ſtrength, and gradually dies off. The attention rh 
occaſioned led me very ſenſibly to perceive myſelf raiſed ii my bed 
| (which ſtood N. and S.) and to obſerve, that the motion, as I lay upa 
my back, began on my right ſide, and from head to foot inclined-me 
wy towards the left. 15 | J TOTO, F3ETE, 1 5 10 g doi U bvdm 
Ihis was nearly inſtantaneous: with the commencement of the blaſt, 
and I immediately concluded it to be an attack of the ſame kind with 
that on this day was a month. The ſenſation I felt at this time wa 
rather ſolemn than terrifying; ſo that I patiently lay to obſervt the (ol 

lowing circumſtances. LITER SEG 39/1 Dr HLIC £9173 Or OD] 
© The firſt ſhock” being given, the motion that followed was that of 
very quick vibration; and looking at the curtains of the bed, I pg. 
ceived their motion was ſimilar. The hinges of the drawers of a d 
fing-table on my tight hand clapped, not only diſtinctly, but:conlidet 
ably loud; and a found, ſuitable to its materials, came from eve} 
moveable body in the room; The whole ſhock, to my judgment, lil 
ed about 10 or 12%; when, the ruſning noiſe above: mentioned hung 
. Eu died away, every thing was reſtored to that calmneſs lia 

lad preceded xhe t vennu. % en au ARR 
I then roſe, and found by my watch that it was half an hour pat 5; 
Il am not able to judge of the comparative force of this ock with 
that on this day month; for I was then at my houſe on Hfuldbehndt 
where it was not in the leaſt perceived, nor neater to there ( 1 en 
learn) than Zdmonton, which lies, in a S. E. direction, 2 mile 
nearer to town. But one of my chimnies in xbwn hab ſuffered by i 
ſhock ; and J am informed xhat two others haue been throum down! 
Monkwell-ftrett and Jewin-firert; which lie inc NC W. direRion; fan 

Aldermaninry, 9, ad about + a mile diſtance. EDM 4203 WE 
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A think 1 haye — — founth it it 9d by-abe-aricindt Natur- 
liſts, that earthquakes u lyaly, tho” note May" ppenionthe- prong? 
and autumn 3 apd te RfioMple they: gp ppp gives. fon credit ta their» 
pbler vation · However, this induced; mertoolook:-gvenimapumibutes pb? 
ſuch earthquakes: with us as have con mt my knowledge. loge che nüd- 
ofithe laſt pays '> Theſe 1 Foundras tolo 3 ries: 0} miele 


19 Fat 3665-6 at Ou or 4 a ö 1 tote ——— abaut 6 Sνο. 11168 
2 eps 168g. at 2 — lub about mν,H,qU- I 


= 9 On. eln thro the idland-countiey; 11599 »13 1 of. 
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Qut of. theſe 7 inſtances, you will. perceive: chat g have pred 
n che adtumn, 2 in ſpring, and 2 in Deca and Jan ſo · that the balance 
n favour of. che angient obſervations is as g to 2. IL beg leave alſo td 
Pbſerve, that of chaſes: the 2 in the ſpring are thoſe: we have ſo lately 
felt. and thoſe, after. the openeſt winter, and in the warmeſt ſpring, 
hat our country, poſſibly, ever knew. How far this obſervation may 
2:38 applicable to adjuſt the cauſe of the two late ua it would 

be impertinent in me to offer. R eri | tk 
. He was juſt come into the garden (at: ee "Fa 995 rv Py 6s ow 


buildings), when he heard a GREAT NOISE, Lou DER BY: MUCH: chan tſie b 865 Sh 
oiſe of che exploſions upon the proof of the great cannon at WH oolwich;; 2 4 
hen full- charged (at * proofs: he has been often preſent); nay Scotchman) 
ander, be thought, than Adu noiſe be ever heard. This noiſe: ſeemed: tu 4" at work 
1 — from behind che buildings; and his face was then oppoſite * 1 
Wem. ” « ao woe ve 0 unicate 
At the ſame infos he ſaw the ahaln buildin mov oper Prices 54 3% 
cine forwards towards him (ſo that he cds would fl peut 4 66. 
lim); then recline backwards, and then ſettie; at which time all the N March 
Vvindeus rattled aud clattered, as upon an exploſion of a cannon; the 49 5. 
EZ ſound in the interim rolling acuay (ſeemingly — the water: ſide up to- 
Wards Temple-Bar) juſt like the rolling ſound or echo which acc. 
bPanies or ſucceeds the exploſion of thunder, or of ſlip- guns. 

As to the continuance, he often expreſſed himſelf that it was 1 
they %% and, in point of time, 1 — it oould not be 31 ]. 
The ſound and the motion began both together ; but Te a was 
quite rolled off, rather ſooner than the buildings were ſettled. 


888 2 I aſked 


vas ſcarce arrived at the great tree, ntat the little r e e the Iner- 8 
buildings (which is about 10 or 12 yards perhaps diſtant from Harcuurt's T 4 al 
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oo mme teorblagical Obſervations. 


Haſked bim howamuch he judged the dechnstom af the bailing 
haye been from the perpendicular?” he anſweted, 4 that it Wits Af poff 
cen ble to be exact in relating that particular, botſi by reaſon of the fur: 
prize he Wisnin, and alſo from the ſuddenneſs of tlie Whole compAI 
f the appearaoce; which was but as a thou ght.“ Howevetz in order 
to form ſome notion of it, Ianade a comparative inelinatiot gf 
garden key, which I held perpendieular to my hand; and mòôved back. 
wards and forwards, till he ſhould judge it to approach neareſt q Ma 
he could recollect of the heeling vf the buildings (Which indeed Was by 


. 
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an inaccurate method of coming at the trutir df & thipg profeſſedly un- 
1 | certain evem to thecrejator) : Id {6emed\to me; by his de ſeriptiom in th 


rough compariſon (int which. I might eafily-rniftitke him) to be a dec 
nation of ſeveral degrees from the perpendicular; xhich is alſo ägtt. WM 
able to his apprehenſion, that the chiulding would. fall upon him. Pol. WM 
ſibly, his ſurpriae might magpif the appearance far bayond the reality, 
I then inquired what perception he rhad of his ou perſonal mtin, 
and that of the particular ſpot ob ground toherron be ben flood 2 he ſi, 
his ſurprize was fo great, on ſeeing ſo new and uncommon an appeu- 
ance (for he was notam or near London when the- laſt earthquake hip 
pened), that he either had uc perception at all concerning himſeif ad 
the ground under him; or at leaſt was ſo intirely engaged in obſerying 

what he ſaw and heard, that he had no attention to what he felt. 
N. B. I made this memorandum immediately after 'converſing'nith 
this Robert Sbato; and therefore I ſuppoſe it contains #tolerably: 

exact account of what he related to mmeeae.. 

——by the _ 8. At 5" 400 nearly, equal time, I was ſtanding in my ſtudy, wha! 
Rev. H Miles, heard a noe; at the firſt moment, very like the exploſion I heard ſevenl 
4 ' ＋ ears. ago, hen ſame drying and iſtorehouſes of gunpowder were blom 
2 A* « 4 up about 6 miles from us: this noiſe iſſued in a murmur in the ait, like 
ead March 12 g , / 8 th 
35. 1749. diſtant thunder, and ended like a ruſhing wind: there was no perceivabl 
intermiſſion in the noiſe. from firſt to laſt; it ſeemed to come from the M. 
and continued about 4 // excluſive of the tremor, which laſted ſome time 

after the noiſe ſeemed to have ceaſed. I found no motion of the floot, 

- which is over a cellar, upon a level with other adjoining ground- Hon 

but the doors of my book- preſſes, at the weſt end of the room, ſhook 

do and again, and the rings on the doors rattled exceedingly ; but I W 

not ſenſible of any motion of the other doors on the ſides of the room, 

near to ſome of Which I then ſtood.) Such of the family as were in be 

felt their beds to be raiſed up, and then ſhaken from ſide to fide 

A ſenſible young gentleman, who called upon me that mornings 
he came from London, told me, that, conſidering the ſituation his bed 

was placed in, and the motion he felt from one ſide to another, he col 

cluded the ſhock proceeded from the W. The fame obſer vation, le 
ſaid, other 8 had made, with whom he had talked. 2711 * 0 — : 9 
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1 | Meteoralogieal\Obervations/" Jor 
It was univerſally felt here ; and very much ;atithe fol ſewing places 
around us: at Merton, about a mile S. W. from us, and at Mittham,' 
about 2 miles S. at Croydon, 4 miles S. fore? xites: fell from Houſes; it 


greatly alarmed the inhabitants of Streatham,” about a mile and © E. of 
us; at Clapham: two miles and a half N. a chimney, and other parts 
of a buildiog fell: dowñ ; at Mandſivorub, two miles N. Wilthe eck 
vas very. great 3 eſpecially near the ſide of the Tate It Was felt 
Nkewiſe at Egſom, about nine miles S. W. fromius; but hem much 
farther, my information does: not ſay. I. ii 8 0 2555 cn 5110 of 
Upon inquiry made of ſeverul petſons, lwhs were abroad; dg che ume, 
going to their work, I cannot hear of any one, ho ſaw an lightning,” 
perceived any noiſe;-or felt any thing. of an earthhugke, + 29% 1 44016 
gThe ſtates of the Barometer and Thermometer were notgremar xa 
different from what they hach bean: for ſeverul preceding days; however 
have adduch them underneath. f ttt DOD Darts! eld 
v day at A am Bar. 30, Oh. e herm. ee Wind W. clear, 
2 andinckitefröft. est cine tt 503 N Dai Hamit ViITE: 

Do at 9" pm Rar. 29,99. Therm. 40, clear evening 
8 day at Amõον. Bar. 90, /. Therm. 40, cloudy morning Wind MW. 
Do at 2 D. n. Bar. 30, 14. Therm. 38, eloudy evening. Wind W]/ . 
W ig. It was. much ſtronger than that which happened in Feb. two great oh Jahn ls 
_ ſhocks being falt preſently after each other. Thoſe who were out of Martyn, 
doors felt the: ground ſhake under them very ſenſibly; whereas, in the . R. F. Prof. 
former, few were: ſenſible of the ſhock, except thoſe who were in 8 Ce 
houſes. I do not hear of any miſchief done by it in this neighbourhood; || e. 3 
neither can I learn that it extended farther weſtward than the former. 15. 1749. 
Jam very well aſſured, that it was. ſtrongly [Feld at Fulbam, and at 

8 3157 380621 1.14 ee 
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* . 


TJurnbam- Gree. 1 197190 10 | 
Several were ſenſible: of a ſmaller ſhock about 3 the ſame! morning 3 
and ſome talk of unuſual appearances in the air. But this laſt circum- 
ſtance ſeems not very well atteſted. For my own part, I looked out 
of my chamber-window to the S. W. at + after 3, and only perceived 
it to be a grey morning, ſuch as uſually predicts a fine dax. 
10 As there happened ſome particular circumſtances in the laſt vio- 3 Mi- 
lent ſhock of an earthquake, that were not taken notice of at our laſt chael Ruſſel, 
meeting, I preſume therefore to ſend you the-obſervations I made there- / F. R. S. 
on, as they appeared to me at my houſe in Bloomſ bur. on Nada 
On Thurfaay: morning laſt, about half an hour after 5; o'clock in the 1 
morning, I was awakened by a violent percuſſion of my bed; the ſhocks, 
L apprehend, laſted about 10 or 12/!, becauſe my bed was rocked from 
one ſide to the other ſeveral times. The motion appeared to mè to be 
in a horizontal direction. I heard no noiſe before the ſhake'; but if any, 
It. might perhaps occaſion my being ſo thoroughly awakened. My 
vants told me they heard a report like a great blaſt of wind with a 
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dldattering and ſnapping of che windows and doors of the houſe, as yi, 
expræſied it; nE 20 monk * CO, 941 (x0 enz „ e 18 Hauen | 
+. In, my digingtroom there was an India cabinet, on: which! was pjacy 
ſome; ornamental China, part of winch» was thrown dow m on the flue 


. 


and;forne;/broke.. Weeds avi. od: d n fc oy Re. 

Bat what\was-moſt remankable, I had two China figures placed on 1 
the cabinet, with their faces fronting the W. Mhich wetez:by:theifevay WA 
ſhocks. dumed abqut facing the N. E. arhich I too to be neariy d 
the circumference of a circle. In this ſituation I found chem a om WAN 
1 din the! morning : and — had been in the 00h | 


b ore to diſplace ten een 30743359 anne I i 1:14 5 
Since, I was told by ſome: company, that were at my houſt, ther 
Porter: Was geing dawn Chancery-Lane to callla gentleman ta go to the 
Browtfart election, and, in his way, asg hre called it, was ſtrucc vis 
blaſt, turned round on his heel, and fell down, and has nat been wit WR 
ſince: Alſo another pexſon, that Mas. ſet out on ſome bufinefs, v3 
nearly turned round by the ſhock; which ſeems a little to cum the 

moving the China figures in the direction before mentio Au 21 
—— by James 11, Between g and 6. in the morning I was awakked by violent mo- 
Parſons, M.D tion of the houſe, with, a great noiſe reſembling the fall af ſome heavy 
F.R 8. Bae body over-head: at waking I found my bed move very much; but in 
ws. Pee my ſurprize could not diſtinguiſh what kind of wm be, as 
1749 do its direction; this being, momentary, as well as my ſurprize, I fu 
and qeard the China rattle upon a cabinet in my chamber, and perceived 
à2 ttembling motion in the room for ſeveral ſeconds. My wife ws 
Al ſo diſturbed; and aſking what was the matter, I ſaid I felt a ſhock, 
| which I believed to be like what had happened that day month: ſhe 
anſwered, if this is one, I felt another about 2 this morning, while you 
llept. I immediately looked at my watch, and ſaw it was 30 or 37 
after g. I obſerved a light ſhine in at my windows mate than was 
natural ; and from the redneſs of the ſky,: and clearneſs of tha morning 
concluded the ſun was riſing; but imagined it ſomething e * 

ſhould riſe ſo many minutes ſoqner than was uſual upon the gh of 

March: upon which I roſe, and went; to my window, Which looked 
eaſtward, and then ſaw it was a red light only, extended from about N. 

N. E. to S. E. which I take to be that mentioned by the Rey. Dr Ali 
laſt Thurſlů xx. tl 11 25 91% 53 bs eee ee 

Then I went into the ſquare, where ſeveral ſervants came aut af their 
houſes. much frighted. They all felt it the ſame way ; and ſeyeral'la+ 
bourers and market - people told me they were-ſhaken very much as dhey 
walked, and that all Næugate- Market was in the greateſt confuſſon ima 
ginable, no one thinking himſelf ſafe. The greateſt part of thoſe I ſpcke 
to about it heard the ſame ſort of noiſe that occurred to me at the time. 
Many complained all day of great ſiekneſs at the ſtomach, and head- 
aches ; I had the latter 3 or 4 after it; and others of my acquantan* we 
W-; felt pains in the back the greateſt part of that da. a: | 
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 Pettorological P 
greateſt yiclence 


At Nr bon it was untverfalty felt; and with; the” 


imaginable. At one houſe where 1 Cas at 12 that day, a'tmaid-ſervant 


many compared it to the rocking of à cradle. I inquired particularly of 
fach as were thus rocked, abonr the firuation of their beds, and obſerved, 
that, though all deſcribed the motion to be from fide to Ide, their beds 
Wr ̃⁵ „PP“ [TT ord but dun 
As to the ſhock which was ſaid to be felt at two the ſame morning, 


fad, ſhe Was throw firſt to one Hide, ant thai back to rhe other, ; and 


* 


tere can be no doubt of it; for T went to ſeveral families in my neigh- 


2 


bourhiood, who poſitively afſerted jr to be true; but all ſaid it was. Rot 
ſo ſtrong as that which happened afterwards ; nor could any one ſay 


he was awaked by it: on the contrary, all thofe, who felt it, ſaid they 


7 were awake before it happened. As for myſelf, I did not perceive it, 


being aſleep 3 and therefore T ſhould; be inclined to think the motion to 
be inſufficient to diſturb a fleeping perſon ; for L am eaſiſy diſturbed. 
There is a ſtrong report of a trembling motion being felt at two on * 8 3 
Friday morning 1 which laſted not Tong, and another at four 
| laſted ſeveral minutes, without any noiſe. 
I met counſellor William Swinburn, of Devonſnire-ftreet, whe told me, 


that Mr Love, an eminent Apothecary at Heftmiyfter, declared to him, 


that he had occaſion to be up that night; and was very ſenſible of thoſe 
trembling motions both times; and I have been ſince informed, that 
ing, but was not ſenlible of the 1 Wap; 2:5 


1 alfo made ſome inquiries” concerning the extent of the ſhock of. 
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3 Thurſday morning, and was informed by John Wolfe, Eſq; a great ſtu- 


dier of nature, that he wrote to his gardener at his houſe at Haſely- Court 
near Tedford in Oxfordſbire about it, with orders to go to Henley upon 


W 7hames, and inquire whether it was felt there, and he wrote Back word, 


that the market · people Who came there from 20 miles round knew no- 
thing of it. I was alſo informed by Mr Sherwosd: of this Society, that 
it was not felt at Horn- Church, a gentleman having ſent his ſervant on 
purpoſe to know nor any further that way than Tord. It was alſo 


* F 


ber at Sanmort, but not at Mur ford, five miles further. 


I was yeſterday in the city, and a gentleman ſaid, the filh® in his 
onds were fetrarably diſturbed by the ſhock, and that many of them 
eaped quite out of the water UPON the bank ; and while he was relating. 


cis, another came in, who ſaid, the fame happened in a pond of his, 


and in that of another gentleman in his neighbourhood at the ſame 
12. Mr 7ofiab Boyfield,"of Gabel Lane, near & George"s Fields, South- 

wark, told me, that at the time of the earthquakes he was not far from Burrow, Z/ez: 
h - 1. ö d 12 74 EM YL LL OTTER  ORS Vii 7 01 * oy > 5A 2 
nis canal, ahd"thar it was a clear ſtill. morning; the air Las he. expfeſſed , K 87% 

11.28 char as a bell, wich not 4 breath of wind Rirring, As clear a a 22ee Me. 
belt except that ſoault' hazineſs, which. n 

morning ar. TIN OY 
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ther ALS SIT on TX. 2 2s; "ey | 28 4 4 
mere allt always 18, in che Limconterning- 


© © eheJame. Ibid. 
| Þ 637. Read March 22, 1749, 
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e heard. he faid,ya great noiſe)like.chunder,; which-he atfilt wy 

to be the report of ſhip-guns. ; and immegiately alter the ground (hog 

and trewbled, under bim, and. he heard his men layo,iLgok, at:the.ji 

The ſound came from the §, E and moved to the Wop NW... 
Weſtminſter :* It went off rattling, like ten thouſand Cannon z and ie BAM 
thought that Weſtminſter- Abbey, and. all that: part of the town was cone. WM 
ing down. The ſound preceded the motion, and Was, ended before the WR 
motion ceaſed. _., Lb den e 


Hie went, he ſays, nearer to the canal, and ſaw the water much dt Wl 
turbed; but he did not himſelf actually ſee, the fin Jeap our. of u WM 
water: howeyer, ſome of his men, whoſe account he can depend upgy, 
ſaw ſeveral roach leap up, and ſaw the fiſh in general ſhoot. away in i} 
ſorts of directions, and ſeem to ſhift for, themſelves, as if chey wer 
: frighted and alarmed at what had happened. . 14h paths gh 
——bC. 13. I awaked a little after 5; 1 opened my curtaing, and. obſerye 
33 the ſky hazy: I drank a draught of water, and, looking an my wach, 
2 8. Thia. found it to be but + an hour paſt 55 and therefore was; going to h 
p 638. Read GOWN again in my bed ; when, leaning. upon my right elbow, 1 firſt t 
March 22. a ſhock, as if the whole houſe was violently puſhed from the N. V. a 
1750. to the S. E. and then, with equal force, puſhed back again from S. E, 

to N. W. between which ſhocks I heard a dull noiſe;z as if ſomething 

heavy, but ſoft, rolled to and fro' in the garret over my head. I far 

the cornice and ceiling of the room ſenſibly move, and then perceived 2 
third and fourth ſhock, ſo ſlow as to give me time to reflect what migt 

be the event; and then a fifth and ſixth, which I on began to ingiten 

me; the ſtrokes ſeeming to be exceeding, ſtrong ; not at all like x 

uaking or tremulous motion, but like a forcible 1 backwards and 

e N much eee rocking of a coach, when croſling tie 

rutts, or giving way to another carriage. My ſon, WhO lay in the nen 


7 * 


room callẽd out in the midſt of it to know what was the matter? ſaying, 
the wainſcot partition between the two rooms ſeemed, as if zending + 
ſunder, The whole ſeerned to have laſted, about 30. I, find that a poſt, 
which ſupports the above-mentioned partition cloſe to the door: cat, 
has given way a little; the paint being freſh cracked; and a crack in 
wall upon the ſtairs is grown ſomething wider. The door betyeen the 
two rooms, which ſhuts with a fall-latch; that was unlatched by. 
earthquake, and flapped to and fro” 3 or four times, Was not;unlatched 
by this laſt ; which I think is an argument, that by the firſt the houle 
was lifted up, and that it was not ſo by the laſt, bur only racked from 
| ſide to fide. ; FENG 1 ILL Cart 7% 12H TOs enen W el 005 
I am credibly informed of a pannel of wainſcot in the city being 
v) renched out of the groove, and not returning into it again. 
——b; the 14. It having been commonly reported, that there was much 1 bt 
DD. F.. J. din on the mornings,god about che rime. e ee 
IBid. 5.855 T ed on the 8th of this inſtant, I was induced. to. get what informal 
Read March I could of the truth of it, in this neighbourhood. © jp ante 
£2. 1780... dee Art. 8. 3h A per 
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Meteorological Obſervations. - 


A perſon who went into an open cart at 4 that morning-at Mh,. 


for London, ſaw no appearance of lightning at all. Several other per- 


ſons, who were abroad, going to work, ſome time before the earth- 


quake happened, declare that they {aw none; nor were they ſenſible of 00 


any noiſe, or motion in the eartn. 


— 


got inquiry to be made of the watchmen, who belong to the callico- 


printers, and watch all night in the grounds, and received this an{wet rs 


from one, that he neither ſaw any lightning, nor heard any noiſe, and 
had no perception of an earthquake; and from another, Who watched 
in other grounds, a mile or more diſtant from the firſt-mentioned, that 
he ſaw no lightning all that night; but ſays, that he heard an unuſual 
noiſe about the time in which the earthquake is ſaid to have happened; 
but this it ſeems was not ſo remarkable as to have cauſed him to take 
notice of it to any one, had he not afterwards been told there was an 
earthquake. b 42 K ew Va aft dn 4 
I have, beſides this, made inquiry of various perſons, and cannot 
meet with one, who did ſee any lightning, or who heard others fay that 
they had ſeen it. rl. 21 wet nos of ett for a0 „ rt 
P. S. I am credibly informed, that a gentleman's ſervant at Handi 
worth was watering his maſter's horſe by the river ſide, at the time 
when the earthquake happened, who found the water ſo much 
agitated on a ſudden, that the horſe ſtarted back, and would not 
drink. Beit Het "9 


15. Whilſt I was in the country, I made as much inquiry into the ——by rhe 
progreſs and extent of the earthquake northward as I was able; but Rev. Wm. 


could collect very little worth notice. ; 


Cooper, D. D. | 
Dean of Dur- 


It was felt very ſenſibly at Nerthbaw, and at Gubbins, the ſeat of Sir ham. Ibid. 


Jerem Sambrooke in that neighbourhood, whoſe houſe was ſhaken very p. 647. 


much. At a farm 4 of a mile N. E. of Hatfield, it was felt by the Read March 
farmer and his family, but not perceived by the inhabitants of Hatfeld 9. 1749. 


itſelf. „ 
In like manner at Hertingfordbury, a village a ſmall mile W. of Hert- 


1 74 ford, the ſhock was felt diſtinctly; but not obſerved by any of the in- 


habitants of Hertford. 1 | 
At my own houſe at Panſhanger, 2 miles W. of the above-mention- 


ed town, the noiſe was heard twice, at the interval of about a minute, 
reſembling the rumbling of a cart through the ſtreets ; but no ſhock felt 


either within or without-doors. | | „ 
This circumſtance of the noiſe being heard without any ſenſible tre- 


3 mor or heavings of the earth, makes me imagine, that the force of the 
hour was ſpent before it reached that place; and thereabouts may be 


reckoned the northern limit of the earthquake; at leaſt, 'I have not 


heard of any places more to the N. that were affected by it. It is no 


wonder, in a ſhock ſo ſudden and alarming, that very few ſatisfactory 


obſervations are made, either as to the nature of the ſhock, the direc- 


- 
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tion of the tremor, the time it was felt, or is duration of none oſ which 
"1 eins Jas OH MS A oy 4 | 


can I give yo any particulars: s. 1 
——The Pre- 16. On Tueſday che 24th. of this preſent April 1790. Me 
ſident's report ;urrat, of Nenfington, à huſbandman, and bailiff to the R. Hon Hen 
of the account Fox, Eſq; of Holland- Houſe, gave me the following account: 


ag 33 That, being early about his buſineſs in the grounds about g of a mik 


of Kenſington. from the ſaid houſe, on Thur ſday the 8th day of March laſt, as he Was 
Ibid. p. 651. going to tell his ſheep (which he does every morning, and which were 
N April then lying down on a dry floping; piece of ground), he heard, as he 
8 thought, about + after five a na much hke thunder at a diſtance; 
which coming, to his apprehenſion, from the N. W. continued ſome 
ſmall time, growing louder as it came nearer him, and gave à crack 
(ſo he expreſſed himſelf) over his head; and then went off in the ſame 

manner it came on towards the S. kk ts 4 
He ſaid, that the ſky was, to his thinking, quite clear, and without 
any cloud; and that he ſaw neither hghtning, nor any appearance of 


fire; but that, immediately after the crack, he found the ground t I 


ſhake under him; and that he even ſaw it move where he was (though 
as dry and found a ſpot as any he knows) like a quagmire or quickſand; 
inſomuch that he could not help being apprehenſive, that it would have 
opened, and taken him in. N. ae 1 

He ſays, that the ſheep he was beginning to tell all ſtarted up at once, 
as frighted, and preſently began to run, as if purſued by ſomewhat they 
were apptehenſive of. He ſaid further, that he took notice, that ſeve- 


ral crows, which were at rooſt upon ſome trees not far off, all at the | 


ſame inſtant flew away, making the fame noiſe they conſtantly make 
when they are affrighted at the diſcovery of a bird of prey, or any other 


enemy; and that the trees themſelves very ſenſibly trembled and ſhook. - 


The noiſe he heard began a ſenſible time before the ſhake of tic 


earth; and he judges that the whole matter laſted better than a mt / 


nute. 


the manner juſt above related ; and, being aſked again concerning that 
particular, he explained himſelf by ſaying, that, to his thinking, it came 
on from between Hillington and Harrow on Abe Hill, and went off over 
. which may be obſerved to be very agreeable to his other de 
Cuption. | | TC RTE $651 + 104. pad { (41-89 oh 

Mr Bird, the eminent mathematical inſtrument- maker in the Strand, 
told me alſo the ſame day, that he heard, at his houſe, a moiſe, like the 
diſcharge of a cannon at fome diftance, juſt before the earthquake ant 
chat his bed, in which he then was, was very ſenſibüy roched from gi 
to left twice: and that he is well aſſured the feet of the bet! were aut 


ally lifted up from the floor, during the motion; às he was very fenfible, | ; 


by the noiſe they made when they came to the floor ag 4 
all, twice to his right hand, and as often to his left hand. 1 
e 25. At a pot - houſe belonging to Mr Oad in Geaval-Lane, 4 lage 


count of part of the roof, containing near two ſquare, was intirely thrown w_ 


He firſt expreſſed himſelf about the direction of che noiſe he heard H 
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me laſt earthquake, Marc? 8. 1750. and ſeveral fiſnermen, at work, 7 oof of 

2 a farbe ſome cer a8 Alb 0 riſen Sn r . 
wn 4 T7C+ 5 135 ©4008 in $614 07 2 C ing. flung down 


oY ie eG — 1 . Wa, Wem neun, . C. Mortimer, 
M. Y. Sec. R. S. Ibid. p. 200. Read June 2b. 1750. 


XXI. * By a letter I had from Mr Qakes at Portſmauth, dated he 
19th inſtant, he gives me an account” of the inhabitants being alarmed er March 


at Port(- 


þ | with a ſevere ſhack of an earthquake on Simday the 18th at 6 in the 1749 55. 


in an extratt 
evening; and that it Was felt pen Fol ym the” Comany "On? ts about e. = 
3 of a ccc NN Je] Ellicot, 


F. R. 8 Ibid. 646. | Read March. 22, 1749. 


2. Yeſterday, about + before ſix in che! Teen, a light ſhock of an —i an 
earthquake was felt here. I don't find it was general, as many people 23 of a 
felt nothing of it. It was felt ſenfibly at Mr Carter's and Mr 7. aylo ee 


municated by 


ſo that it is ſomething more than fancy. | Daniel Wray, 
P. §. Since writing the above, I am told The ſhock was very violent- E: F. R. S. 
ly felt in the J ith of Wight yeſterday.” a Ibid. p. 647. 


Nead March 22. 1749. 
The firſt part of the you eding week was fins weather: Wedneſday —— in an 

night it became 3 and cold, and continued ſo all Thurſday, with _ of he 
miſts. Friday was a fine day; Saturday damp and cloudy z Sunday ply rr 
morning — Juſt before 6 in the evening we had ſome large drops jor, wicar of 
of rain, and a thunder oloud paſſed to: che 8. E. Juſt as the earthquake Portſmouth, 
happened. "j *- 8 My Rode- 

The firſt thing revived was a Mock, like the ſudden ſtop of a body pn * 
in motion; a kind of jarring. This was ſucceeded immediately by a Ao; 
gentle motion, nearly in the direction between E. and W. which made 29. 1750. 
3 or 4 ſlow and deliberate vibrations. Thoſe who ſat facing the E. or 
W. were moved backward and forward; and thoſe who faced to the N. 
or S were moved ſideways. The whole was attended with a noiſe like 
that of thunder at a very great nne It laſted, as I judge by diffe- 
rent accounts, about 4 or 54 “]. 

I do not hear of 4 exploſion. | The ſaſhes and door in my cham- 
ber ſhook, as in a blaſt of wind a little ſtronger than ordinary. Seve- 
ral, who were on the battlements of the church, felt it more violent, and 
heard the bell-frames and floor ſhake and erack. Few. on the . or 
in motion, were ſenſible of it. Ak «| 

+ _—_ felt at ja ng your 8 miles to che E. and at Fuchfeld, 7 miles Wat ts 
to the LF-10 1 8 

I paſſed to, or Rom / che Je of Wighty where it. affected the ground- © _ 
floor, as much as the chambers here. It ran along the coaſt between 


E. and W. but I have' not. heard that it eee 0819767 oy; or went 
far inland. = LD) OULIE] 4 4 i Wim! {1 * £1 WE Aang an W 


I am WIR roo it ths term felt: at Guern ey and ſo * ib it . 0 
moved horizontally, it muſt be a e me e 
| 40 t 8 | ſound- «4 


— 3 * 
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letter from a me the following account of it, which is dated at Newport, on Mong 


concerning thi My cauſin Peter Newcoms was ſitting in his chamber on the upper 


ſoundings from hence to thoſe iſlands * ſome places, 45 0 » 
fathoms : fo that I flatter myſelf,” that the ſmall” reſiſtance: which ir en 
meet with at ſea is fo diſproportionate to what it muſt ericotinter unde 
fo many more fathoms of earth, that a more violent return will raths 
_ and diſcharge itſelf there, than do us any conſiderable miſchief x 
——ina +4 Beſides the ſhock, which happened here ? about 6 in the eveniy 
extra of @ on the 18th inſtant, as has been mentioned in the public prints from may 
letter from neighbouring places, there was another, which was felt by ſome beryix 
_ rang * v. g. 3 and 4 o'clock next morning: but whether this latter was as extenſne 
bes as the former, I cannot yet learn. N 5 
Collinſon, In the evening ſhock, a gentleman of my acquaintance was ſitting 
F. R. S. alone in his parlour by the fire with the doors ſhut; the ſpaniel· dog, 
Ibid. p. 651. Which lay as it were aſleep before him, was ſo terrified at the unuſus 
_ ee motion, that he ran round the room in the greateſt fright and confuſion, 
«Po as endeavouring to find a way of eſcape. 3-4 

g. We have had nothing of an earthquake in theſe parts till laſt $ 
extra of day evening, when they had it all over the [fe of Wight. My ſon wat 
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F 


n ue at the 75 : | 2 * | | 
- r « Laſt night, juſt at 6 o'clock, as my aunt and. I. were ſitting to: 
Colebrooke, © gether, we felt an earthquake, and a terrible one I think. At firſt 
Apothecary, © we heard a ſmall noiſe, which we ſuppoſed was a chariot. and, 8 
F. RS. the noiſe grew louder, the houſe began to ſhake ; till at laſt the noſe 
bie b. 052-4 grew ſo loud, and the houſe ſhook. ſo much, that we expected i 
:9. 17:0. © Would fall down. I believe it continued near a. minute; and it wat 
„ great mercy we were not all conſumed. I. confeſs I was dreadfully 
ce trightened.. We had nothing fell down from the ſhelves in or 

_ *« houſe ;. but both our neighbours had things thrown down from ther 

e ſhelyes. I heard a man fay there was another ſhock this morning be 

„ tween 3 and 4, but we felt nothing of that. I believe it was felt al 

over the iſland; for here is a man in town who felt it at & Hen? 
Veſterday I heard they had a little of it at Port ſmouth and Lymingtm: 

and a ſervant-maid in this town ſays, ſhe felt her chair ſhake; and dr 

windows ſhook, and the wainſcot cracked, juſt at the ſame time: wt 

I neither felt it, nor can find any, body beſides that did. 255 

— . Le. 6. I beg leave to give you ſome account of what. was felt in our 
ter from Ar houſe at Hackuey,. on Suuday, the 18th, a little after 6. in the evening; 45 
Peter New- we have received accounts of the ſhock of an earthquake being felt at 


come, © *: Bath, Portſmouth, and ſome other places on that day. 
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Jae Soc be. floor of the houſe, looking towards the fire, when he plainly perceived 
T e 4 the hearth of his chimney to be moved; and immediately felt the cham 
, Toadon ber rock 3 or 4. times from W. to E. but heard. na noiſe, as at ddt tin 


e 
5 

1 * _— 

WET. on 
LY N 


near London, b N 5 nes 1 
id. p. 65 3 af that ſhock felt. on the. St. FRY: | um 21 Miene, 


Read March! | ©. Iſl of Wis .. „ Gut a 8 1 
29. 1756 1 MY d 
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- Being much ſurprized, he was running down-ſtairs, and there mt 
with one of the maid-ſervants, who was running in a great fright out of 
another room on the ſame floor; and, before they could ſpeak, a young 
gentleman, of about 15 years old, came out of a cloſet juſt by, and they 
all at one moment aſked each other if what they had felt was not another 
| earthquake. * 152109 550 eee [DOGS FE 
la a chamber on the floor below, maſter Hadley, ſon to the late Mr 

_ ://:y of this Society, was in his bed, being ill of a cold; he felt the 
ved move upwards ſo ſenſibly, that he imagined ſomebody had got un- 
Leer it out of wantonneſs, and was lifting it up; and actually got out to 
lock under the bed. > OW ASYSN Bf. wont Loy” fl 

- © The ſame was felt by a ſervant, on the upper floor, at the other end 
of che houſe ; and by another young gentleman underneath in that part 

W alſo. The reſt of the family, being all together ' below-ſtairs, felt no- 
thing of it. 12136 | a. en 035K 

ON Sunday the 18th inftant, at a very little after 6 in the after- ia 4 ler- 
noon, as miſs Lethieullier was ſitting in her dreſſing- room up two pair e 1 
of ſtairs, fronting to the S. with a book before her, ſhe felt ſuch a ſhock þ . 5 P * 
of an earthquake, as ſhe apprehended, that ſhe immediately ran down- Peter Daval, 
_ fairs, frighted ; and finding Mr Lethiewlier her father, and another E: Sec. R. S. 
perſon, ſitting together in the parlour, aſked them, <* 16 they had not N . the 
felt another ſhock of an earthquake.” But, finding that neither they, 2 me 
vor any one elſe, had perceived any thing, like it, the neither ſaid or 77% 4, pate. 
Ws thought any more of it; ſuſpecting it might be only a ſudden guſt of Sheen, near 

| wind, or fome other accidental cauſe. + Wy 75 ERichmond- 

On reading the accounts in the publiek papers of a real ſhock of an F 5 — 
earthquake being felt at Portſmouth, at the e of Migbi, and at other & * Ly 7 
places, exactly at the ſame time, her father, and the gentlewoman who April's, 4750 
vas in the parlour with him, began to doubt whether the young lady's 

apprehenſion was not founded upon ſomewhat more than mere fancy or 
imagination; and Mr Nocome's account ſeems. to render it probable 
chat ſhe felt a real motion. : > 3 un 

Whether it was, or was not, I don't pretend to determine... and 
= ſhould ſcarce have mentioned it, if it had not ſo exactly coincided with 
= what Mr Newcome has communicated: I have no: doubt of the fact 
above reheanſed; having been aſſured of it by all the 3 perſons before: 

ſpoken of, who firſt mentioned it in an accidental converſation upon the 


» r 


o 

" 

; 

; 

: 

, 

"= 

| 

; 

8 


We {ubjc&t, and afterwards (on: being particularly interrogated) poſitively 
ES and expreſsly. atteſted „ hg Spy "_ ) 25 8 


XXXII. I have here incloſed' a: letter from my neighbour Mr Bow- — 7 Fart 
man, at Moleſey, near Hampton- Court; whoſe. veracity. and abilities to- Moleſey. in. 
El make the proper obſervations, I can depend on. I well remember the $977, March: 
hk r Se, Hh 12 ſky the evening before; which he % 
5 a J 10C nic Bf t in a chair wa (1 . ; 
he bay ing travelled much. abroad. | 8 ; m_ nick [Swe nets 
ET Without. Hales, D Dl. 


— 


. 


7 5 © "Meteordlogicel Obſervations. 
R. S. % Without any regular connexion with the moon, it happened abgir 
ee days after the fecond heck, on the Lach of Manch, I believe, before, 
r ney % in the morning; when full awake, I felt my houſe, for a ſecand or bm 
bim from ſhake, like A. ſpaniel juſt COme: off water. My bell on the ftair-caſe ray 

Walter Bow- only one twitch. I: rofe, looked out, and ſaw the moon ſhine br 

oy. "_ without one cloud, or one breath of wind; and finding none of my fer 

1 7. 15 F vants Uiſturbed, I returned to ſound and quiet ſleeep. 

1750. It was exactly of the ſame nature with the ſecond ſhook, a ſhudde 
of the houſe from top to bottom; fo that I neither miſtook the one ng 
the other for an exploſion of Mr Norman's horie-powder- mills, where 
in, you know, he never works above 40 pounds at a time. Here] 

felt nothing like an exploſion, but a concuſſion, Which any man m 
conceive, from his hand ſhaking a bed upon caſters, if we may -con. Wl 
pare great things to ſmall. Nor can I deſcribe the ſecond ſhock, u 
alſo in bed, compared with this third, otherwiſe than by the ſhudder g 
a horſe after ſwimming, more ftrong than that of a dog; while the fan: 
bell ſounded all in confuſion, as if it had been packed and toſſed ins 
hamper. _ | | 25 Ok 
March 13. in the evening, about ſun-ſet, the ſky was dreadful 
charged with a deep purple mixed with red, which, from the W. tinget 
the clouds by the S. quite to the E. and was ſucceeded by a clear efful 
gent crimſon or pink-colour, luminous, as deep, as ever eye pierced 
into the azure blue. | ©0666, 6-0 
I neither have met with, nor heard of, any perſon, who felt this fecond 
ſhake which I have deſcribed. But, if any memorials are to be pre 
| ſerved of theſe ſeveral ſhocks, all which I have felt moſt diſtinfly, | 
think this ought not to be forgot; becauſe I do not apprehend itt 
have been ſtrong enough to have waked any perſon, nor to alarm erm 
any one awake in bed. And as for thoſe who were up, and on foot, 
do not think they could have perceived it, if I may judge by ſuch: 
one, which I once felt by a ſingle ſtart of my chair, without knowng 
what it was, till I compared notes with my more experienced neigt- 
bours. | 1 a 21 ate 


at Brid- XXXIII. In the morning the ſun ſhone-very bright; which, between 
2 n 11 and 12, was with dark clouds ſo obſcured, as rendered it darke! 
= e than common. Soon after, a violent clap of thunder, and à beat 
feribt of a let. ſhower of hail, ſucceeded: after which it grew again ſerene ; and in the 
ter from Mr evening about 6, a ſhock of an earthquake was felt in this ton, 
RT, e neighbeuring villages, with (throꝰ mercy) no other damage chan! 
* I great ſurprize to all who felt it. 47101304 54341 ee 
ville. Ibid. P. 688. Read May 10. 1750. 


-I. XXXIV. 1. On Auenday night laſt, about 10, we felt in ddl affe 
1750. in an ſhock of an earthquake. It was ſenſibly felt by all or moſt of the a 


_  Meterroligical Obſervations, _ „ 4h" 
bitants. A few bricks were ſhaken off a chimney in Foreft Breet" fe ves era of a 
ral houſe- bells were rung; the centinel at the caſtſe was ſhaken off hig d 4 age 5 
feat in the centty- bon; the houſes all over the town were ſhaken; and early #7 5 
the people terribly frightened and alarmed. It has been felt for ſome Robert Paul, 
miles round the town, particularly at Barn- Hill, where the houſes were Els F. R. &. 
A en ON 26 05 ee at ee TV e 10 een . p. 683. 
+ | greatly ſhaken. ; W . ITE Read Nay 4 
2. We were greatly alarmed with a violent ſhock of an earthquake Ws. Flint- 
between 10 and 11. | I, who wWas in bed, was frequently moved up and mire, iz an 
down; and the bed, having caſters, was removed ſome ſmall ſpace from 4 fra of a 
Pernes i ern done e le, 
1 During the ſhock, a great noiſe was heard in the air; and, ſome 2 Rick. Hoi. 
nights before, lights were ſeen in the ſky; fuch as were previous to ford. x4; 
| the earthquake in town. IVE „ VN Maſter in 
Thanks to providence, no further miſchief has happened, than the Chancery. 
terror this unuſual phenomenon occaſioned in our family. De REF? pared # 037. 
This place is about 2 miles from the ſea. l 3 1 
3. The incloſed extract is the only written account of the late earth - , Che. 
uake which I can obtain from any of the Naturaliſts in this country : mire, in a 
and as I have converſed with ſeveral intelligent perſons who perceived it, /etrer from 
the encloſed extract correſponds very exactly with their ſentiments and Mr Ph. War- 
obſervations upon it. I have now in my cuſtody the original letter from 2 fe the 
1 Seddon to Mr Pbhilpot; and ſhall not part from it without your di- fc rs 
rection. | LI 92225 een -xtRaP | 
| a Letter from the Rew. Mr John Seddon, of Warrington in Lancaſhire, 2 My Jo { Philo. | 
in Cheſter. Ibid; p. 695. Read June 14. 1750. tin, wars | | 
The late earthquake happened the 2d of April, at 10 at night, as Exrra9 of a 
nearly as can be determined; if any thing, rather after than before. I Letter from 
_ was at Liverpool at that time, where the ſhock was not ſo ſenſible as e Rev. My 
cat ſome other places; and yet à perſon in company with us that had J. Sedden. 
lived in Jamai 1 bs of . ye of Warring- 
| in Jamaica a great number of years, and well acquainted with mo- ton u La 
tions of this kind, having felt 11 in one night, declared it to be the ſhire, 5 — | 
imarteſt he ever felt. The duration of the motion was everywhere ex- John Philpot 
tremely ſhort, not exceeding, as nearly as I can gueſs, 2 or 2. | „ Cheſter,” 
| As to the nature of the motion, as: far as I canjudge of it myſelf, ates Vat 
and from the obſervations of others, it ſeems to have been of the hori- 9 
zontal kind, proceeding in an undulating manner from N. W. tos, E 
W | 25 in a ſitting poſture, and the motion I felt was like that of a veſfel 
+ _ from the top of a wave, and riſing again upbn the next. Rr 
2 uu ot Liverpool, and others that I have converſed with upon the 
ject, repreſent it in the ſame „ ö 
ek ent univerſally agrecd, char an-wncormon nige amended | 
91 eee 2 a nome that much reſembled diſtant thunder, or a hollow 
i — eps ſome perſons alſo fay, that they perceived:a fuhry ſul- 
acl, much about the time of the ſhock: ; -tho?-thav-day and 
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_ evening. wete remarkably cold; and whether this was real, or only Imp. 


ginary, I cannot determine 


The ſhock was felt as far N. as Lancaſter, and as far to the 8 , 
Wrexham, and the adjacent parts; in all, about 70 miles N. and $. | 


8% 


able in the atmoſphere. I then obſerved a very uncommon appearance; 


—— at Win- 


bourn in Dor 
ſetſhire, May 
4 1749 and 
at Taunton 

78 Somerſet- 

ſhire, July 1. 
1747. by Mr 
Henry Baker, 


F. R. F. fo gh, and the ſubſtance of her anſwer is as follows: 


Preſ. Ibid. 
p- 689 


Leas May 17. about 9 years old) was ſitting on a in the middle of the room, and 


1750, 


ed the ſhock came; for they had then no thought of an earthquake. 


any powder-mills in that part of the country, but was aſſured 
were gone. Her huſban — 


was felt as far as Stockport and Altringham to the E. and quite int 

Flintſhire on the W. that is, about 30 of 40 E and W 
The ſhock was not fo great, or of ſo long continuance, as to do x 
material damage. I think I heard of a large China jar falling from! 
chimney- piece in a gentleman's houſe, of a piece of marble reared agzinf 
a wall falling and breaking, and two or three trifling inſtances of tha Wl 
kind. There is only one thing further that I would mention upon the 
occaſion : as ſoon as I felt the ſhock, I was immmediately apprehenſ 4 
what it was, and went out to ſee whether there was any thing remark Ml A 
5 


viz. an infinite number of rays, proceeding from all parts of the Hez 
vens, converged to one point; no luminous body appeared at all. The 
rays were at firſt of a bright yellow; afterwards they became blood. 
red. This phenomenon was not far from our zenith. It continued about 
20', and then diſappeared. * 1 
The enſuing night was very ſtormy; a large quantity of hail fell x 
bout two in the morning; and the barometer was extremely low. 


XXXV. As the two remarkable ſhocks of an earthquake, lately fel 
at London, may probably excite a curioſity of knowing what of the ſame 
kind has happened in other parts of the kingdom within theſe few years 
] wrote, about a week ago, to a ſiſter of my wife, who lives at Wn 
$ourne in Dorſetſhire, deſiring her to ſend me the beſt account ſhe could 
collect, of an earthquake, which, in one of her letters ſome months agy, 
ſhe had mentioned to have felt herſelf at that place, in May laſt year; 


She ſays, that, on the 4th of May 1749. about 10 in the morning, 
ſhe was ſtanding at one of the windows in her chamber, her ſon (a bo 


her ſiſter was in another chamber two rooms from her, all on the ſame 
floor; when they heard a ſudden blow (ſo ſhe expreſſes it) that ſeemed 
to be very near, which ſhook the houſe ſo much, that the windows 
rattled, and the floor ſhook very much, and frighted her to ſuch a 05 
gree, that ſhe cried out, Lord, have mercy upon me, what is that? 
ſuppoſing it had been a burſt of thunder. Then looking out, the ſky 
was very clear, without any cloud near at hand; but there ſeemed to be 
a heavy cloud hovering at a diſtance, whence ſhe and her ſiſter imag 
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There was, ſhe ſays, but one blow, with a noiſe very loud, like 


diſcharge of a cannon 3 which made her ſend to inquire if 2 


(Mr Beſton) was then at a 2 
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Caſhmoor, on the London road, 6 miles from Blandford, and about 8 from i 
Winbourne, where he heard it in much the ſame manner. Their nek 
neighbour, was at the ſame. time 12 miles diſtant, and heard it there; 


= 
* 


and every body ſaid it Was an earthquake. | POR” 
It was heard at-/Shapeckz:' about 4 miles from Vinbourne; and at a 
place called Eaſtbroot, about half a mile from Winbourne, the people ſa y, 
it threw. the pewrer off the ſhelves. : She ſays 76 may depend upon 1. as 8 | 
a truth, that it was heard 20 miles round Vinbourne; and adds, that 
people were very much frighted, but no harm was donne 

| had the honour, two years ago, to lay before you an account of an 
earthquake felt at Taunton in Somerſetſhire, and for 40 miles in length as 
well as breadth, on the 1ſt of Ju, 1747. which was communicated to 
me by the Rev. Mr Jobn Forſter, who happened at that time to be 
there by accident. It was likewiſe by mere accident I came to the 
knowledge of what I have juſt now been deſcribing: which induces me 
to imagine, that ſhocks of this kind may poſſibly happen more fre- 
quently than is commonly ſuppoſed, though we hear nothing of them: 
For, in country places, : people are ſo little attentive to ſuch matters, 
that, unleſs ſome conſiderable miſchief be done, they mind them very ; 
little at the time, and, as ſoon as over, think no more about them. 


* * "— ; 
va %t „ % 
CY 


XXXVI. Mr Arderon writes me word from Norwich, that, on at Nor- 
Thurſday laſt, the 7th inſtant, as he and a friend were walking to take wich, June 7. 
the air, a little to the W. of that city, they heard, about 7 in the even- of 50 7 Mr 
ing, a kind of hollow noiſe, as loud as that of a large cannon. Which 2 K. 8 f 
noiſe was once repeated nigh the ſame place as an echo, and then con- b Pref. con- 
tinued dying as it were away for about 4 a minulſeſee.. laing a, 

They ſaw no lightning, nor any clouds, except a few thin whitiſh a of « 
ones in the weſtern horizon. Mes bas tante 150 Wed ls 
5 It was heard, he ſays, by great numbers of people in the city of Nor- F x. 8 
vicb, notwithſtanding the continual noiſe and hurry there: he likewiſe Ibid. p. 698. 
received accounts of it from Swanthorpe, 6 miles S. W. and from Racka, Read June 15. 
4 miles N. E. of that city, agreeing with the above deſcription.. 7730 

He has not heard that any perſon obſerved any tremor of the earth; © 
and confeſſes his own ſurprize was ſo great, he does not know whether 
there was or not. 121% 1% I As 3 ; 

Mr Wilſon, a gentleman who was with him, thought the noiſe much 
reſembled the fall of a great building; and a gentleman at Norwich 
dee it like a large weight falling down upon a chamber- floor over 

is head. ' 3 


: 


. 


XXXVII. 1. The air mild and calm, no wind ſtirring, the ſun ſhin- e 23. 


ing bright, at about 45” paſt 6 in the mornin a ſhock of an earth- 1750 in an 
quake was ſenſibly felt here, and hereabour, — with a loud noiſe, 2548 of @ 
| and crack (as ſome call it): This was perceived both ſouthward, and en 
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letter from Mr 
W. Arderon; 
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Maurice . for ſome. ſrdonds. A gentleman from Wewer ln N. 
Johnſon, Ez; ſingbamſbire, N. E. of us about 30 miles, ſays it Was alſo felt where,” 


to Emanuel 
Mendez da oa HR. laled Speluing bs Lintolatire, Abg: 25 1750 Thid; 5 1 1555 5. Rig 
ov. 1. 1750. nee b 


—in a lei- 5 2. The earthquake Was ſenſibly felt through the Whole county of 
85 o clara e which is above: yo -mates ; but moſt ſtrongly onde conſt, 
ſame. ibid. * The weathor had been for ſomie days before mild and cam : an ene 

Banealis appeared ee ſhooting rays ef all bd ue "which 
turned to a e | colour." nid ug ws 1% Ge 8 


Kt} 5 4 


e XXXVIII. 1. On Ge hut, 9:6. wh t ne; whilt we mere 
ton in Nor- church, we had an earthquake here. The noiſe, tothe belt of my judg. 
. ment, contmued near a minute; but was not 1⁰ loud as either of thoſe 
day, Sept. 30. I heard at London. Srveral of the congregation perceived che ground 
1750. in to tremble; hut ¶ cannot ſay 1 (did. It is ſaid to have been more Violent 
letter frm iz: ſeveral. places in the neiglibourlood than here; but this much. queſ- 
0 £565, tion. Alſo the day I went thro! Samfend to Grammbam, in my ade 
"oj fl Yorkfbire, an earthquake was felt an both 4h@ſe places: ſo chat I have 
be Pre been within the knowledge of no leſs than 4 of theſe ſhocks of nature in 
Ibid. p. 701. eight months time; but, thank God, none of them attended wich any 


Read Oct. 25. ill conſequences, any farther than furniſhing room for melancholy reflec- 


775% tions upon fuck a diſagteeable alteration in our whmate, which Rad been 


generKilly thought before tolerably re from chis calamity. - 
near Bury, 2. This mo I have been making a viſit at Lord Cormwallit ot 
St Edmund's Culford, about 4 miles from Bury in Suffolk. Lady Cornwallis (whoſe 
" ade. judgment and accuracy are ſuperior to all doubt or exception, and her 
d veracity {till more ſo) aſſured me, that on Sunday laſt, about one, a 
Le ſhe Was fitting and: reading I her dreſſing- room at Culford, the fudden- | 
ſhire ; in a ly felt and ſaw her chair and perſon move backwards and forwards; ſo 
fetter from that ſhe ſearched and examined Whether any dog had got under her feet 
W and chair, or any one entered her chamber unperceived; but found 
F. R. mh „ herſelf abſolutely alone in che room: whereupon ſhe tried, whether, by 
e Preſ. laying her hand or elbow upon the table, the cauld repeat che ſame mo- 
Ibid. p. 702. tion, or any thing like it; but could not. She added, that ſhe felt 
Read Od 25. herſelf a good deal ſurprized at this extraordinary ſenſation, at the in- 
1 ſtant of perceiving it: but neither then, nor afterwards, had the ſeaſt 
imagination about an earthquake; till, upon coming down to dinner, 
ſhe was aſked by Miſs Charlotte Cormwallis, her ſecond daughter, ayoung 
lady grown up. Whether ſhe had not felt the earthquake ? Mils 
Charlotte agreed to the time; and was herſelf alſo fitting and reading 
in her own dreſſing-room, which was one pair of ſtairs higher than her 
ladyſhip's, yet on the ſame ſide of the houſe. However, it was allo 
felt by Miſs Charlotte Cornwallis's maid-ſervant, whoſe chamber Was in 
a different part of the houſe, and diftant from either of the ladies apart 
ments; and who was ſo alarmed at it, as to leave her room, and «came 


865 into her young lady's, to ſee What was the matter. No one ee 3 3 5 
| oule 


» 
* * 


"5 08 


learn, they — their kerl dene ring 5 5 ext : N Cite 858 vl edn 


Arta mentioned. joigibor:; 
The I abks 4 880 Tudy Corntvhilli kad Kellie 
| making an inquiry amongſt the inhabitants of the” adjacent village 
partly, for fear of alarming them with apprehenſions of danger, of 
ve they would be very ſuſceptible from the name of an earthquake; 
and partly from, the little hopes ſtie could have of procuring any tolera- 
big accurate abcount 'of the: fact frofti <p rb; tee: | 


p. 8. On our * Mr Water's; we unc: a eiter om a 
_ worthy friend of Mr Wollaftiw's and mine, Mr Metcalfe, a cli 
man of reputation, ſenſe, and:-fortune';" who refides at Leicefter, and 
has two livings near that place; one at Narborough, the other at 
Tilton: out of which I will tranſpribe a p A 8 Which will ſerve 
to confirm Lady | Cormonthis's' relation. * 
6 Ven It is dated. Leiceſter, OF. 1. 1750¹ about non, we ee. 
greatly alarmed! with a. very great ſhock of an earthquake. I was 
« Lats pulpit av Narboroughb; where the whole church thook witl 
« ſuch violence, that che congregation” expected that the roof was 
falling in, and run out of the church immedfately, leavin the 
poor parſon to: ſhift for himſelf. I ſtood my ground; and, 
« calling to them, and aſſuring them there was no harm, e e 
on them to return, and malte an end of the duty: but it was with 
« fear and trembling. It was felt pretry, much at ee but ow 
PP ˙ A A 
Since the receipt of the above letter, I have read; in the public news- 
papers, an account of Ir 80 N been allo felt at Northampton abour 
the ſame time. | 
So that no doubt can temaln of the sede which Lay Cornwallis per- 
ceived! at C for en been a beat cafthquake: 


3. I beg leave to ſend you dome memoirs relating to wk endete * 


which happened in tkeſe parts on Sunday ſennight, viz. September 30. from the 


the one is a letter from Sir Thomas Cave, Baronet, of Stanford near 9 Jobs 
Lutterworth in Leiceſterſhirey a gentleman of good ſenſe, and unqueſti-.p x $. % 


onable veracity. The other is a paragraph taken from the Northampton Mr john - 
Mercury of this day. As for my on part, being engaged at church Ward, F. R.S. 
in a very ſolemn part of our worſhip, I only remember to have heard a and Rhet. 
loud exploſion, like that of thunder; but my 12 zhbours aſſured me, ” 


th ſerwing to ac- 
e perceived the windows to ſhake and ar. delieve it was more company two 


violent in other parts of our county, and the Sun adjacent; but I /etters ; one 


am cautio a from Sir Tho. 
: 2 W any, accounts, but ſuch as I think may be cara Fei 


. and another 


Ay the —_— N We Sutton 5 Neſkkanptoalküe. tbid: p. 705. Read OR. 25.1750. 


. | We 


Fiese foes  Meteoralogical Obſervation. 
 ——by Sir We were amazed at à an hour aſter 12 on Sunday by a violent ſhöck 
Tho. Cave. of an earthquake while we were at church ; it laſted! between 3 und 
and was attended with a prodigious rolling noiſe, louder'than all che 
thunder I ever heard in my life, was it collected into one exploſion. 
Thank God, no eee e to . ok ms ET the confuſion i it 8 
occaſioned. Oeger 12 N 8 8 


Ace oa. 5. 


On Sunday 7% zoth of laſt KP og . 4 a 12, a ſhock of an 
N earthquake was felt in this town, and in the country round us for many 
miles; but was not thought to be ſo violent as thoſe which happened at 
London at the beginning of the year. People who were ſitting in the 
churches, or in their houſes, were moſt. ſenſible of it, but thoſe Who 
were walking were not ſo much affected; and many conſidered it at 
firſt only as the noiſe of a ſudden guſt of wind, or the remote TU 
' + of a coach or chair. We don't hear of any damage done thereby. 
4 letter On Sunday Sept. 30. at Afhley, in this neighbourhood, about be- 
* From the Rev. fore one, whilſt they were ſinging after ſermon, the whole congrepa- 
Miniſter of tion was flung into the utmoſt conſternation, by a very terrible ſhock of 


dwg raped an earthquake; the ſingers could ſcarce perſuade themſelves to-fintſh 
county of their anthem. The reading-deſk ſtands juſt by the ſinging- pew; and 


Northamp- I really thought that part of the eh betwixt the chancel and the 
— dated pillar next to it would have ſunk into the earth, with a loud and dread- 
. 2. 1750: ful noiſe from a ſort of ſubterraneous exploſion, or whatever the learned 
and curious will term it. After that awful noiſe, and ſomething far ex- 
ceeding a common tremor, it kept rolling on ſeemingly from N, to 8. 
with an hollow rumbling, like thunder at a diſtance. .- This uncommon 
ſhock, I find, upon inquiry, was felt in all the neighbouring towns in 
Leiceſterſpire, as well as in this county; and very likely we ſhall hear 

that many parts of the iſland were affected by it. 21 


2 4. As to the extent of this phenomenon, with reſpect to the S. and SM. 
ang ae : of which alone I am at preſent. capable of giving you any information) 


from the Rew, it ſeems not to have reached much further than Towcefter : for it was not 
Mr Nixon, perceived at Stony-Stratford,. 8 miles ſouth of that place on the Lander- 
to the Pr. R.S road ; nor at Newport Pag nel in ee ſome what more to the 
Ibid, p. 719: E. of that town. 
19 70 | Tout 1 ſpent the week before laſt at Mr Blencow' 8, at Marſton St 3 
in the S. W. angle of our county; and found that it had not been yore 
; ceived there, nor in the other towns on the-borders of Oxfordſhire.” 

i We went from thence to Mr Holbeche's of | Farnborough, 8 miles 
weſtward of Marſton, on the confines of Warwickſbire, where we could 

Hear nothing of it; tho” it was felt at Stockton and Leamington, villages 

lying more to the N. in the ſame Munth, abodt 6 miles from War- 

| WiCk, ; AVIUET £ 

It did not teach Warwick, but paſſed on to 1 and fronh5theae? 
entered Leiceſterſhire, I lately ſent Mr Ward a letter, which. 4 received 


from Sir Thomas Cave, Baronet, at  Stanfard, on the borders of that 
| county; 5 
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Vn. apy Eſq; 'of ? "Kemarſh, in e rout flom — to. 
Markis-Harhormgh,. told me laſt week, that it was felt ſo violently 
there, that the miniſter and the congregation went out of the church; 
the roof of which ſeemed to be disjointed, and ready to fall : and his 
Lady, who was at home, "leaning forwards to read, was ſhaken out of 
her chair upon the floor. I hear that ſeveral repeated vibrations of the 
ſhock were perceived at Peterborough the — of * nn 
ſoon from a gentleman who lives in that place. 
In anſwer to your ſecond query, I find different accounts given by 
different perſons. Sir Thomas "Sdmwell, Baronet, at Braddon, 3 miles 
W. of 7. oweefter, being in his garden with two of his ſervants, heard 
nothing of the! exploſion. ' Some of my neighbours tell me they per- 
ceived it. Mr Brookes, our clerk! of the peace, informs me, that he . 
was walking abroad, at a conſiderable diſtance from any buildings, at a 
place called Oakly;"z miles from Kettering,” and there heard the noiſe as 
of a riſing ruten wind, wang the time than: he WES 20 or 30 
ards. 1 il 0 * 
f The difference of theſe accounts wap in my odihion, be reconciled, 
by ſuppoſing, that the exploſion might have been heard abroad in ſuch 
5 where it was more an * n not in others where it was leſs 
0, "7h ' 4 22 oo 
As for any thing 64 prifierne you. meant jainhens Aang vapour, Ge.) 
being perceived on the ſurface of the ground, before or during the earth- 
quake, nothing of this kind has as * been mentioned to me from 7 
nartert en 49S. 88-1 
1 find there has whe a e of mietegry: like a ball of fire, appear- 
ing in the morning before the ſhock was felt; but it is, by the judicious 
part of the world, ranked among the other wirabilia uſually invented 8 
upon theſe oceaflons to amuſe the vulgar. 
5. The ſhock of an earthquake lately felt hires which. has n ſo i a lu. 
| Eh talked of, and in ſome public papers magnified far beyond the 2 1 = 4 
truth, happened on Sunday. Sept. 30. about 200 after 12. Our Mercury dridge D. O. 
ſtrangely fixed it at 4 before one; which is ſo palpable: a miſtake; and 5 l- Henry 
contrary to the certain knowledge of ſo ng: hundreds of enn that Baker, F. R. S. 
could not but be ſurprized to ſee it. bid. p. 712. 
The effects here were by no means ſo eee as were repreſent- Tag 9 
ed, eſpecially at London. I vas at that time in company with a pretty . 
large number of friends, juſt returned from divine worſhip, and hardly 
ſet down in the parlour ; but no one of us felt any thing of it; and if 
we heard any noiſe, did not diſtinguiſh it from a coach: but ſome gen- 
tlemen, who were retired into their ſtudies up two pair of ſtairs, plainly 
felt it; yet they were not the twelfth part of the perſons then in my 
houſe, who all; whether on the: ground, or firſt floor, were quite inſen- 
lible of it. However, it is certain that a great number of 9 in 
different 
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8 Meteonlagieah Oben, 

e eee Pip: perceived 5 e life; up hy it cd 
were in their houſes, though hardly r eſtreats, taal n | 
Thoſe chan actarately! oblexveds ity; describe ik as ſamething, harizoneal 

rather thancperpendieularzs! A Lady of. myr; acquaintance... ding with 
her faoe to the S. W. plainl felt her, heels liſted up, and, was on ſo 
rautloon_ ber wess that tha was in danger ab, fallingy : "and. u. wash. 
ſerved, that ſume caſtments were moved; outward, as-if an, attempt had 
been made to force them open, and the «latepring ah fame Was a8 when 


a: ſtrong wind blows: againſt them. 
In the long ſtreet that runs from S. to. N. it was obſerved,, chat the 


ſhock was felt more: on the eaſtern than the weſtern fide of the Way; 
andi think: the whole eaſtern part. of the tawu was- moſt affected. Dr 
anellouſe, who lives in that part of it, felt it with great violence, as if 
a+ loaded waggon had run ſtrongly againſt the gable end of his houſe: 
and tho' the walls are remarkably thick, he was greatly 7 er with an 


r that they would have fallen. 
What further confirms chis remark of the horizental,. or _ leaſt ob- 


lique direction of the impulſe is, that a cradle was rocked by it. In the 
houſe of Mr Leoman, where our little philoſophical ſociety ,meets,. is 
threw down a board: from the teſter of a bed ; yes Ms mmm 
did not feel it. | 
There was: a report, that im Hinein bug ſome n were theown 
down ; and this brought numbers of people from different parts of the 
town, to ſurvey the ſuppoſed ruins:; it only ſerved; to illuſtrate/the 
uncertainty; of rumour; However, it was: — that a few, bricks were 


_ thrown down from a chimney in Callege- Lane. 
It is very certain, that all who felt the ſnock heard a hollow ruſhing 


noife;; which, ſo far as L can learn, feemed- to come in a direction from 
che S. W. to the N. E. In rooms where ſeveral perſons were together, 
ſome were ſtrongly: ſenſible; of it, while others felt nothing at all: and 
(ceteris paribus) I think it was felt mare ſenſibly by thoſe above than 
thoſe below,. and by ſly as. were ſiceing, nds or leanings, rather 


than, walking. 
A lumbering kind af — was heard by ſome. in lower apartments 


as if ſome one over their heads had fallen e on a ſudden, With a dead 
weight; and ſome thought they heard ſuch a noiſe in the floor beneath; 
ſome thought the quivering of the ground continued: longer than others 
apprehended; but L have met with none who in this feſpect were ſo 
accurate in their obſervations, as my ingenious friend Mr Hippie, wha 
aſſures me: that he felt four diſtinct concuſſions (the ſeoond and third of 
which were much more violent than the firſt and 0 all eee 


at moaſh . by 
As far as I can gre Gow the moſt icon] inquiry 1 can make, the 

tremulation of the ground extended itſelf; at leaſt; 60 miles in length 

from Nute N and om W. to E. en at m Cork 5% = 
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either Netuport. pugmel, or | Towreſter, tothe fouthi, 


It did de affect 


but was felt e 
and all the way between that und Nyilingbum, and a little beyond it 
eaſtward; it care reached Higbam Frrrens, and was not felt at Coben- 
ry, and but very feeble within g or 6 miles to the E. of it: but its 
greateſt viulente ſeemed to have been 
Gat tefbrooky, Nilmarſb, Maidevell, Eveſton, and ſome other fall towns 
within 420r 15 miles of Mamtet- Harborough; moſtly between us and that 
reren neee 38 331 Y; FEW. 31 AE SPA 
At Greaton; a driend of mine was ſo moved, us he ſat at dinner, that 
his clbow! ſtrudk againſt the wall, cho the Yar at ſome diſtance from it; 
the roof of the houſe gave a great rack; and in a neighbouring houſe 
a braſs kettle s thrown down, us in another a ꝙꝓlate of pewter Was. 
At Cutteſb root, -Kilmarſh, 'and-Wifton, the congrepations;” which were - 
not yet comevut of their reſpecti ve churches, wete all exceedingly ter- 
rified; ſome ſhrieked out, others quitted the place; and the worthy 
clergyman at Węſton with Sutton near -Harbarough,” (ays, in a letter pub-- 
liſhed in our Mercury, dated the 2d inſtant, that, as they were fing- 
« ing after ſermon (he adds, a quarter before: one) the whole congre- 


*« gation were thrown into: the utmoſt conſternation; ſo that the ſingers.” 


could. hardly prevail on themſelves to finiſſi the anthem,” He adds, 


that he thought that part of the church betwirt the chancel and the 


« pillar next to it, would have ſunk inte the earth; and that it was 


" 17 


* 5 


attended with a loud and dreadſul noiſe, à ſort of ſubterraneous 


„ expleſion. ? a rennen ; 18 * p. 2 | 
At {Azidwell, Mr S$cawen,' leaning upon a large marble chimney- 
piece, was violently ſhaken; and in the neighbouring pariſn of Kilmarſh,. 
Mrs Hanbury, who was then reading by her fire-fide, her chair being 
alted forward, was thrown down on her hands and knees; and the 
whole pariſh at church were ſo alarmed, that they broke up the aſſem- 
bly, and ran out into the church- yard; but the Miniſter perſuaded ſome 
of them to return, and diſmiſſed them (as I am told) with an er 
prayer proper to tne occaſion. | OW? een, 
Some ſtrange ſtories have been told of much more violent effects pro- 
duced elſewhere; particularly that a chaſm was opened at a garden at 
Davertry ; but I can find no real foundation for them. 2 e 
No building, thar I can learn, has any- where been thrown don; 
but I am very credibly informed, that a beam in the new toll-houſe near. 
Harborough was ſplit by the ſhock : and one tragical effect is certain; 
I mean, that Mrs Alicack, wife to the chief gentleman in Loddington, 
who had been delivered of her firſt child a few days before, and was in 
4 very fine way, was fo alarmed with the accident, that ſhe expired 
within a few hours, to the great grief of all that knew her. 


1 


I was ſurprized to fee how little the inhabitants of Northampton were 


impreſſed with this awful (though by no means ſupernatural) event: the 
ound of ſuch a ſhock was, in a manner, grown familiar to their ears, 
| 1 by, 


— 


che latter, and: at leaſt 6 miſes S. of this place, 


ſpont on the villages of Creaton, 
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Ind PID - _ Þ Meteorological: "Obſervations. e 
. thetnſelves perceive ita others found it very gentle; and ma very few 
hours it ſeeted to have affected them no more than a ſhower of rain 
I obſerve, that moſt; accounts from the northern parts date the ſhock 
later than we felt it here; but that may perhaps be accounted for by the 
difference of clocks; but where they were molt. exactly adjuſted, all 
agree pretty well as to the time. I find alſo, that the degree of the 
ſhock was very different in nearly contiguous places. Thus at Eafton- 
Maudit it was hardly felt at all; but at Caſtle-Aſoly was very violent, 
It was ſenſibly perceived at Lord Pomfret's, and not at all at Tow- 
ceſter, tho within 3 a mile of it; and, generally ſpeaking, the higher 
places were moſt affected, tho* in ſome it was quite otherwiſeGG. 

It had been calm cloudy weather for ſeveral days before; and what 
little wind there was to be perceived was generally N. W. The height 
of the Barometer was as follows, on and about this remarkable day; 
Di. | | | | i 388 77 


#1 


\ Thurſday, Sept. 27. SANs 
Han. ,d. 5 R900 e 
Saturday, Sept. 29. A n cor! rand 
Sunday, Sept. 30. 29=—79- os Bug 
Monday, Oct. 1. HA 6 1 
Tueſday, Oct. 2. W % 90 
Wedneſday, Off. 3. 229-83 


The morning on which this pbænomenon happened was remarkably 
calm; but quickly after the ſhock the wind roſe, and clouds which had 
covered the Heavens for ſeveral days, were pretty much diſperſed. On 
Monday, and on Tueſday and Wedneſday, the ſun: ſhone clearly all day 
long. There was a report, that, on the morning of that Sunday, about 
4 o'clock, a ball of fire was ſeen; but I could not trace it to any cer- 
tainty. On Monday night the ſky in the eaſt was as red as blood; and, 
on Tueſday night, we had abſolutely the fineſt Aurora Borealis that I te- 
member to have ſeen; of which I ſhall add a ſhort account, by way 
of poſtſcript, when I have added a miſcellaneous circumſtance or two 
to thoſe I have mentioned concerning the earthquake. 

I am told, that, in ſome places, two ſhocks were felt, nearly at the 
ſame time, and within a few ſeconds: of each other. This is ſaid to 
have been the caſe at. No/ely in Leiceſterſhire, which ſtands very high; 
and at 7elvertoft in this county. But I have received the molt certain 
account of this from Hill. Morton. Mr Pool, who keeps the turnpike 
there, and is remarkably curious, for a man in his ſphere of life, in- 
forms me, that he felt himſelf moved, as he fat in his. chair, in ſuch a 
manner, that he thought ſomebody had been at the door; or (if I un- 
derſtand him right) as if ſomething had fallen againſt it : and when he 

_ came to the door, about 2 or 3“ after, he felt a motion that he certainly 
knew to be an earthquake. 15 "co 


I do 


% 


Metvorologieal Obſervations,” 


I do not hear of any thing ſeen in or upon the ground; unleſs the 


caſe of a good woman at Weiden may be accounted an exception; who 
ſays, that, while ſhe was ſhaken by it, ſhe ſaw the ground move around 
b 8 1 | | 

Mr Scawen is very confident, that he heard that ruſhing noiſe (ſo 
generally ſpoken of by all who obſerved any thing extraordinary) not 
only before, but after the ſhock ; and that he could by both trace the 
direction mentioned above. | | 

I ſhall only add, that a very worthy lady of this town (niece, as I 
remember, to Sir Hans Sloane) obſerved, that, juſt before the ſhock, 


her birds drooped remarkably, and hid their heads under their wings: 


a circumſtance which is often obſerved in ah, and other places where 
theſe phenomena are frequent. | 


Theſe are the moſt materia] circumſtances I have yet had an oppor- 


tunity of collecting; and if any thing elſe, which ſeems at all worthy of 
notice, ſhould occur, I ſhall be very ready to impart it. 


P. S. The principal circumſtances attending the Aurora Borealis men- 


tioned above, were as follows : | | 

On Tueſday, the ſecond of this month, as I was walking home from a 
neighbouring village, between 6 and 7 in the evening, the ſky bein 
remarkably clear, and the moon then ſhining with delightful luſtre, 
I happened to turn, and obſerve in the N. E. a pretty large cloud, 


nearly in the form of a globe; which ſeemed firſt of a whitiſh, then 
of a very luminous appearance. It ſeemed connected with a cloud, 


which was dark, and ſomewhat bluiſh, and ſpread itſelf (almoſt 
like a vaſt beam of a building) from the N. E. tothe N. W. At each 
end it was a little bent towards the horizon; but by far the greater 
part was in a horizontal poſition, and ſeemed to occupy the northern 
part of the Heaven, from the altitude of 10 to about 159. The cloud 


I firſt mentioned ſoon appeared like a globe of lucid fire, much 


brighter than the moon ; and ſhot coruſcations, ſometimes in a per- 
pendicular direction, but much more towards the dark horizontal 
beam, if I may be allowed ſo to deſcribe it (thro* which, by the way, 
I could not then diſcern any ſtars). Thro' this the light darted from 
N. E. to N. W. ſo that at length it ſeemed all in a blaze; and from 
it there ſhot up ſeveral luminous pillars, perpendicular to the horizon, 
and directed towards the zenith. They were of very unequal lengths, 
and ſome of them appeared in a conical rather than a cylindrical form. 
As thoſe to the W. brightened, thoſe firſt raiſed diſappeared; till at 
length all the horizontal track of light vaniſhed, and ſome long trun- 
cated pillars, often varying their length, remained in the weſt; often 
riſing almoſt to the zenith, but generally ſeeming to hang between 
30 and 70%, fo far as I could conjecture. When this beautiful appear- 
ance ceaſed, the ſky appeared reddiſh in the eaſt; what before con- 
ſtituted the lucid globe, ſeemed reſolved into light clouds, of various 
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| forms ;, and that part of the horizon looked -murh us it does ih 4 


. ſummer's morning, when the ſun is within a few minutes of its riſing; 
and tinges the clouds of a light red. But all this ſeemed to Ciſperſe 
in a few minutes, about 7; and I neither ſaw nor heard of any thing 


remarkable. 


6. In the morning, 1 before one, there was a gentle weſterly wind, 
ſomething cool; but for ſome time before the earthquake happened, it 
was quite calm and cloſe, and much warmer. The air was very dry, 
and filled with clouds that had no motion, but prevented the fun's ap- 
pearing (I think) all day. The noiſe that preceded the earthquake was, 
for a few ſeconds, like the rumbling of a coach upon a bridge, or thun- 
der at a diſtance, when there were two conliderable exploſions very 
near one another, which gave the great ſhock ; and after that the noiſe 


continued as before for about half a minute, the earth trembling all the 


while ; but I don't find any body perceived any ſulphureous ſmel]. 
The direction of the earthquake was from W. to E. as was very 
eaſily diſcerned by every body that was out of door, as I was, and too 
notice of the noiſe. RE 

[t is probable it began in Derbyſhire, or ſome of the counties to the 
W. of that (for I am informed it was felt as much at Derby as here, and 
at all places between); and paſſed off the iſland thro' Lincolnſhire, and 
part of Cambridgeſhire. 2 

The breadth from N. to S. I imagine to be 40 or 50 miles; of which 
much the greateſt part lay N. of this place. | 

The force of the ſhock was chiefly, if not intirely, lateral; and fo 
conſiderable, as that ſeveral people, who were ſitting in chairs, catched 
at the walls, tables, and ſuch things as ſtood next them, expecting the 
ſhould be thrown down: buildings of all kinds were ſhaken greatly; 
and the beds, chairs, and ſuch things as ſtood above-ſtairs were dif- - 
placed, and rocked about very much: windows were ſhaken as if they 
would have been broken; and in ſeveral piaces pewter upon ſhelyes in 
kitchens thrown upon the floor. 

At ſeveral churches, where divine ſervice was not finiſhed, both in 
this county, Rutland, and Leiceſterſhire, the people were ſo alarmed, 
that they ran out, fearing the churches would fall on their heads; apd 
fome were ſo terrified, they ſwooned away. b 
At Stonton, ſome of the plaiſtering of the church was ſhaken down; 
which moſt terribly frightened the people that were in it, and obliged 
them to run out. I have not heard of any damage being done by 


it more than ſome chimnies thrown down, but nobody hurt by them. 


P. S. Deene ſtands cloſe to the road which leads from Northampton 
to Stamford; it is about 25 miles from the former, and 10 from 
the latter. 5 f | . 7 


; 7 The 
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7. The firſt ſhock appeared to us at about half an hour paſt 12, at — 1 4 le. 
our houſe, as if a large ſtack of chimnies had fallen through the roof tr from Mr 
upon the chamber-floor over our heads (which at firſt we took to be the 1 Green 
caſe, but in a very few ſeconds recollected what it was). This was A 
ſucceeded by a prodigious rolling noiſe, as if the whole houſe was fall- 0priciar, in 
ing upon us, which we expected it would do, before we could get out Ludgate- 

15 When we were out, we could not help looking behind us, to ſee Street Ibid, 
if any. thing was fallen; but found all ſafe. We could perceive the Pots; Fx 
floor, &c. to ſhake very ſenſibly; and a walking-ſtick, that ſtood in gon i» Lei- 
one corner of the parlour, was thrown down: it alſo ſhook down ſeve- ceſterſhire, 
ral large ſtones from off an heap that lay in the yard. OR.22. 1750. 

A gentleman, who was walking from his own houſe to dine with us, e en 
happened to lay his hand upon a gate, to open it, juſt after the firſt * 
noiſe, and found the gate-poſts, c. to ſhake and totter about as if they 
were falling. In a great many places ſervice was not ended at church; 
and in ſome the whole congregation ran out, and happy they that could 
get out firſt, A gentleman of fortune near Lezcefter, narrowly eſcaped 
being killed by one of his own chimnies ; which fell ſo near him, that 
ſome of the bricks grazed upon his ſhoulder. | 

By what I can hear, it reached 30 or 40 miles from us each way; 
and I fanſy we were not far from the center of it. . C 

As near as I can judge, it laſted about 20 at leaſt ; but it's duration 
and appearance was different to people in different places. 


8. The Rev. Mr Daniel Goodrich, at Oundle in Northamptonſhire, in a let- 
has ſent me an account of the earthquake felt in that and the neighbour- er from the 


Rev. Hen. 


1 


ing counties, Sept. 30. at 12 3 at noon. | Wb Miles, D. D 
He informs me, that he was then at Uppingham in Rutlandſhire, p » 5 8 

fitting in a room intent on writing and thinking, when he was ſurpri- Me H. Baker, 
zed with a ſound very ſtrong and awful; which, at the firſt moment, F. R. S. Ibid, 
made him think of the rattling of a coach upon the pavement : but this p. 726. 
apprehenſion was immediately corrected by ſomewhat very different in | ”— N 
the ſound, and raiſed in him an idea of the craſffing of a falling houſe. EN 
He felt himſelf in a very ſhaking way: the table at which he fat ſhi- 

vered, and the windows of the room jarred : but he did not think of an 

earthquake, till the people of the houſe came into the room, and told 

him what had happened. Some ſlates were ſhaken off the houſes, and 

in one houſe the hammer of a clock ſtruck the bell: ſome chimnies 

were thrown down; many talked of a ſenſible heaving of the ground: 

but, he ſays, he is credibly informed, that, in one houſe in that county, 

the mud floor was cracked not a little in 3 or 4 places. In one houſe, 

in the town of Uppingham, where two men and a woman were fitting, 

upon the approach of the found: (tho* they had no thought of an earth- 

quake), the men could hardly draw their breath in the houſe ; but were 
immediately obliged to go out for freſh air; but the woman felt no 

diſorder. My friend adds, that attentive obſervers apprehended the 

ſound to have moved from the N. to the S. or from N. W. to S. E. and 
„ | e $ | that 
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ANG, | Meteorological Obſervations, + © 
that himſelf had the ſame apprehenſion; and that, according to his 
preſent intelligence, the whole ſhock was felt in the counties of Nor. 
thampton, Leiceſter, Nottingham, Rutland, and Lincoln, affecting a track 
of the county of about 60 miles in length, and as much in breadth. 
/ I have given you the account in his own words, with very ſmall va- 


. o — 


riation. | 
——& letter g. This waits upon you with a letter J have juſt received from Pe. 
from wo Kev. terborough. - I hope the veracity of my correſpondent, who is Regiſter 
8 r.s, Of the place above-mentioned, and a gentleman of good credit, will 
70 the Pref, atone for ſome defects in the form of his account. 1 
ferving to ac- Since I had the honour to write to you laſt, J have met with two 
company = gentlemen in my neighbourhood, one of them a clergyman, who afſy- 
eg hg red me, that, about 6 or 7 on the morning before the late earthquake, 
r William a g | ) 
Smith to My they both faw a ball of fire in the air, reſembling the meteor commonly 
Nixon, giving Called a falling ſtar ; only with this difference, that this phenomenon, 
@ very par- after running fome ſpace, burſt into ſeveral ſtreaming rays, conſiſting 


ticular ac- of ſparks of fire, in the manner of a ſky-rocket. 
count of the ? | 


Earthquake elt on Sept. 30. 1750 Ibid p. 727. Dated Higham, November 8. Read Nov. 15.1750. 


Reverend Sir, | 
Received your favour of the 16th current ; and the following account 
of the late earthquake; as it was variouſly felt here, is an anſwer 
thereto ; which (as I could gather, it from others, and collect of myſelf) 
leaſe to take as follows : 

Some little time after morning ſervice at the cathedral church was 
over, as near as I can gueſs about 25 or 30 minutes paſt noon, as I was 
in my garden with two friends, it being exceedingly calm, the fky 
ſomewhat covered with light mottled clouds, I took notice of a hollow 
odd noiſe, and at firſt judged it to be a coach under the monaſtery 
walls; but ſoon found it was otherwiſe ; and all of us then judged it to 
be thunder at a diſtance, but pretty loud, and of a hollow report. | 
was then 40 yards at leaſt from my own houſe, and about half that diſ- 
tance from Mr Archdeacon Browne's, and not any buildings to the 8. 
of us. I heard the noiſe of the exploſion at leaſt 2/ after I took notice 
of it. It's courſe, as I could plainly diſtinguiſh, was from N. E. to S. 
W. or thereabouts. We felt no ſort of ſhake, nor did my wife or fa- 
mily in the houſe. My next neighbour to the S. of me, and his family, 
being at dinner, felt the ſhock after the noiſe had partly paſſed, and 
were ſenſible what it was; but not very much, and but for a ſhort 
ſpace of time. | ; 

A perſon of very good reputation, who lives in the Minſter-Cloſe, 
was then in a chamber, heard the noiſe, ſuſpected the cauſe (it being 
Sunday, and no carr about), immediately threw up the ſaſh, and ob- 
ſerved, as the noiſe of the exploſion decreaſed, the ſhock came on: the 
tables, chairs, Sc. in the chamber ſhook ; the windows clattered : he 


„ Very ſenſibly felt the ſhock, which he affirms laſted a minute at 5 ; 
9 | | 1 15 | Only: 
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only, when it firſt ſhook, it was with the greater violence, and d wind? | 
led away by little and little, till *rwas'gone, in the ſame manner as went 
the noiſe. The le below were all affected by it; but not fo 
much, or ſo long. One other perſon in a narrow ſtreet in the town, 
ſitting in a low room, with a brick floor, heard the noiſe, but judged it 
to be an odd lumber above ſtairs, or ſome carriages coming on (as moſt 
people firſt thought who were within doors); and preſently the floor 
under his chair heaved, and continued in a ſurprizing agitation for 17. 
He was very much alarmed, and ran into the ſtreet, where a great 
number of people inſtantly appeared ; ſome to ſee if any coaches or car- 
riages were coming, others to get away, expecting their houſes were 
tumbling z and others finding ſomewhat extraordinary had happened, 
but at that inſtant did not know what, and came to ſee, Sc. The per- 
fon who felt the ground heave was ſo frighted, that he became ſick 
thereupon. At Longthorpe, a mile W. of us, the clergyman who did 
duty there was juſt. then ſat down to dinner with Sir Francis $t Fohn, 
Bart. and his daughter, when a rumbling noiſe was heard, particularly 
in the chimney. Sir Francis expected the ſame was on fire, got up to 
ſee ; which ſuddenly ceaſed, and immediately was ſucceeded by a con- 
cuſſion of the ground. I had this from the clergyman, who tells me 
further, that he felt it ſo ſenſibly, that he was obliged to relinquiſh his 
chair, and, when upon his legs, to lay his hands on the table to ſupport 
himſelf. Miſs St? Fohn was in like manner affected. Sir Francis only 
heard the noiſe, which he compared (and, for what I know, very pro- 
perly) to the exploſion of a cannon at a diſtance, not being in the leaſt 
ſenſible of any motion under foot, altho* the diſtance between the par- 
ties was very inconſiderable. The ſideboard, with the clattering of 
glaſſes, Ec, they thought was tumbling: they were ſo ſurprized, that 
he doth not remember how long the trembling continued. A perſon 
in the ſame village affirms, that, being fitting, he was ſuddenly lifted 
twice or thrice on the ground, as with a ſpring, and dropped again. 
Many people felt it there in various ſhapes. At Caſtor, a mile and half 
ſtill farther W. one Mr Serjeant ſays, that, looking out of a window a 
conſiderable height, he found the houſe reel more than once, and then 
come into it's place again with a jolt, Many very odd inftances we 
have of it. Some heard the noiſe, and felt not the ſhock ; others felt 
It, and did not hear the noiſe. I am informed it was felt at Boſton, which 
lies about 30“ near N. of us; and it was felt a few miles to the S. So 
that its extent here, from. N. W. to S. E. or thereabouts, ſeems to be 
about 40 miles. ——Upon the whole, I find, the higher one was, as 
farther from the centre, the more the ſhock was felt ; that it was local ; 
the ſound of the exploſion was heard as well abroad as in the houſes, 
though people differently ſituated judged differently what the ſound 
Was; that not any ſmoke, vapour, or flame, appeared on the ſurface, 
a I have heard. 455 
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| Partofa XXXIX. On Saturday, Oct. 11. 1749: about 7 in the evening, there 
detter from was an earthquake in France, which, according to my own inquiries, 

| e t reached one way above 60 leagues in extent, from our coaſt of Poittoy 

40 the Prei. beyond Lugon, as far as the neighbourhood of Bleis. I was then at my 

concerning an Own houſe at Reaumur, and ſitting in a cloſet. on the ground-flogr, 
Earthquake where I had only notice of it by a noiſe like to the rattling of a coach 

Ht in France, ver a rough uneven pavement, which ſeemed to grow ſtronger, 

Ibid. p Gat. as at different fits, for about a minute and a half. I went out of my 

Dated Paris, | Cloſet to inquire what others might have felt, as I had not been at all 

April 23. ſhocked myſelf, in other parts of the houſe ; and I met with ſome la- 

RM dies juſt come in a fright from the apartments up one pair of ſtairs; 

n 74a 27. 17 and a learned Father of the Oratoire that was with me, and was juſt 

; then run down, upon it's ſhaking, from a turret, on the top of the houſe, 

the motion of which had very much ſurprized him. 910 

| In the village ſeveral people alfo felt the ſhake ; but others, that 

happened to be employed, were not ſenſible of it. I was informed, 

that, in ſome other villages and. country-towns, it was more confide- 

| rable than where I was; but I did not hear that it did any-where any 


miſchief worth ſpeaking of. , 


Extrad ofa XL. I obſerve, in Mr Touch:it's Journal, that a certain ingenious. 
letter from gentleman would not allow the laſt ſhock of an earthquake in Londen 
50 8 wig to be an earthquake, becauſe it was not central; but rather calls it an 
Mead, F R. S. airquake, becauſe it was lateral. I have felt many ſhocks, ſince I have 
concerning been in this country; particularly in Smyrna, 1739. when, after the great 
Earthquakes ſhock on March 24. there were ſome ſhocks every day for a month; 
OW "> fo that few or none went into houſes before the latter end of April; 
Dae Cons when I had time enough to obſerve their motion, which was regularly 
ſtantinople, Periodic, or about the ſame hour every day. But I muſt differ from this 
May 23.1750. unknown gentleman's opinion ſo far as to ſay, that every one of thoſe 
Read July 5. ſhocks was lateral, moving from the S. to the N. and, as near as I could 
. judge, the motions formed acute angles, ſomewhat reſembling the 


motion of lightning, 


On the cauſes * XLI. 1. When fo great and unuſual a phenomenon as an earthquake, 


ef Earth- and that repeated, happens among us, it will naturally excite a ſerious 
quakes, by the 1 e | 
Neu. W. reflection in every one that is capable of thinking; and we cannot help 


Stukely, M.D. conſidering it in a philoſophical as well as religious view. Any mind 
& F. R. S. will take the alarm, when we perceive a motion that affects the earthy 
ppl 1. that bears the Whole city of London, and ſome miles round; and at the 
550 8 ku ſame time, whilſt it gives us ſo ſenſible a ſhake, ſo gently ſets us down 
22.1749. Again, without damage to any buildings, and without a life Joſt. 
in the works of Nature and Providence there are no degrees of G 

and Little: compariſons are incompatible ; nevertheleſs we ourſelves 

are more affected with what ſcems great, in our own. apprehenſions; 


but an OMNIPOTENT Power admits of no diſtinctions; and whil 
1 


4 
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prodigious effects are produced from cauſes imperceptible, it rightly 
claims our ſerious attention, as well as wonder; nor need we loſe. ſight 


of the theological purpoſe of theſe amazing. alarms, whilſt we endea- 
your to find out the philoſophy of them. 


Permit me, then, to throw in my thoughts. on the caſe of earth 


quakes. | did not enter into the common notion of ſtruggles between 
ſubterraneous winds, or fires, vapours, or waters, that heaved up the 
ground, like animal convulſions ; but I always thought it was an elec- 
trical ſhock, exactly of the fame nature as thoſe, now become very 
familiar, in electrical experiments. | 
When we reflect on the unuſual winter now paſt, beyond what oc- 
curs to any one's memory, that it has been dry and warm to an extra- 
ordinary degree, the wind generally S. and S. W. and that without 
rain, we may, with much reaſon imagine, that the earth has been in a. 
ſtate of Electricity, ready for that particular vibration wherein Electri- 
city conſiſts. | 508 Fi 
And that it has been ſo, we may further conclude from the extra- 


ordinary forwardneſs of vegetation, from the frequency of the northern 


lights, and eſpecially of that called Aurora auſtralis, which are with us 
infrequent, and twice repeated, juſt before the earthquakes. (being of 
ſuch colours as we had never ſeen before), and removed ſouthward, 
quite contrary to thoſe common with us. | | 
Add to this, that ſome foreigners among us, from Haly, and thoſe 


parts, where earthquakes are frequent, obſerving theſe lights, and the 


particular temper of the air, did actually foreſee the event of an earth- 
quake. All theſe matters concur, in ſhewing, that the earth was in a 
ſtate of Electricity, beyond what has ever been in our memory. 

Admitting this, there is nothing wanting, to produce the wonderful 
effect of an earthquake, but the touch of any non- electric body; and 
that muſt neceſſarily be had ab extra, from the region of the air, or 
atmoſphere. 

We had lately a very pretty diſcourſe read here, from Mr Franklyn 
of Philadelphia *, concerning thunderguſts, lights, and like meteors. 


He well ſolves them by the touch of clouds, raiſed from the ſea (which. 


are non- electrics), and of clouds raiſed from exhalations of the land 
(which are electrified) : that little ſnap, which we hear, in our electrical 


experiments, when produced by a thouſand miles compaſs of clouds, 


and that re-echoed from cloud to cloud, the extent of the firmament, 
makes that thunder, which affrightens us. e 

From the ſame principle I infer, that, if a non- electric cloud diſ- 
charges its contents, upon any part of the earth, when in a high-elec- 
trified ſtate, an earthquake muſt neceſſarily enſue. As a ſhock of the 


electric tube in the human body, ſo the ſhock of many miles compaſs | 


* Read Now. 16, 1749. publiſhed with other tracts on Eledricity; by Mr Peter Col- 


linſon, F. R. 8. London 1750. 8 aue. ' ; 
| . of 


- * 
l 4 ＋ | par of : 2 0 4 2 2 2 
. % 1 wk 4 I . 4 2 1 £2 * I 4 PF by : l A een - K — . — 1 4 
5 * — k — g _— — — 4 — 5 . — 1 — » 4 . 
r ere erin —uAti—- 4 1 . Y . #1 - my >> K. l by 
- * N — 2 - F — 
N N 4 RE ITT . . © of; * 4 - 4 - — -- . 
NS _” r . * — > gt - <a: TW 3 n ge” * "— — 
- . N CR — ICY _ 3 — — — ek I — — A. _— N _ — TEN > WI ad = Dot Ke ST TY * 2 2 2 „ 3 + 
” ” a — — 2 — foo — . 2 * 5 < * „* * = — AN. Fa _ '- 
— 3 ——_ ; a : " Se * So - a — 
"OY. IS 1 — — 1 


—y[ͤ— 


wy 2 * 
4 walls. 4» > SR 3 * 2 4 
C 1 x N * n Fe" 122 * 


: 
184% 
1 
16 
ts 
5 
T4 
is 
| | 
«© 7:0 
1. * 
1 
: 2 
| | | 
7 i 
1. 1 
| o 


r Meteorological Obſervations: Roe 
5 of ſolid earth, muſt needs be an earthquake; and that ſnap, from the 
contact, be the horrible uncouth noiſe thereof. 
I have been informed, by thoſe who were up, and abroad, the pre- 
ceding night, and early in the morning, that coruſcations in the air 
were extremely frequent (which confirms us in the notion of thelearth's. 
being then in an electrified ſtate) ; and that, a little before the earthquake, 
a large and black cloud ſuddenly covered the hemiſphere ; which pro- 
bably occaſioned the ſhock, by diſcharge of a.ſhower. _ | 
It may be ſaid, that, if this were the caſe, earthquakes would happen & 
much oftener than we find them. It may be anſwered, that they pro- 
bably do, much oftener than obſerved : but ſlight ones; becauſe of the 
earth's being ſlightly electrified. And ſuch a winter as this has not been 


known before; to which we attribute the preſent earthquake. A 


. 


FF The reaſon is obvious, why earthquakes are not ſo frequent with us, 
_ and the northern regions in general, as in Tay, and more ſouthern. 
climes ; and a due conſideration of it confirms our reaſoning,” All Elec- 
tricity requires great dryneſs and warmth ; and I doubt not but earth: 
quakes, of a ſmall degree, have and do * happen. And many 
people now recollect, that they have been ſhaken in their beds; though 
they took no notice of it then, having had no experience of an earth - 
uake. | | | 
All that we have ſaid upon the ſubject receives great ſtrength from 
this particular, that water ſtrengthens and conveys the force of, Electri- 
city. From whence we may account for that obſervation, that the 
moſt dreadful effects of earthquakes are always felt in maritime towns; 
as Port- Royal in Jamaica, Lima in Peru, Meſſina in Sicily, &c. And 
here, we find plainly, that the ſhock went along the river, both up: 
wards and downwards, farther than by land; like the bottle of water 
held in the hand, in electrical experiments. | | 
Me argue the ſame from the ſickneſſes, pains in the joints and back, 
rheumatic, hyſteric, nervous caſes, head-ach, colics, and the like; 
which many people, eſpecially of the weaker conſtitutions, felt, for 
more than one day after: juſt as after electrification. AR 
But from hence it is highly worthy of remark, that the finger of 
PROVIDENCE is notoriouſly diſcernible herein; | 


| — of HIM, 
I ho guides the Thunder, and direfs the Storm. 


Tho? it operates by natural cauſes, yet it is that which gives them their 
deſtination. For, though the coaſts of the ſea are moſt liable to, and 
ſuſceptible of, this mighty ſhock, which we call an earthquake; yet the 
chaſtening rod is directed to towns and cities, where are inhabitants, 
the objects of it's monition; not to bare cliffs, and an uninhabited beach. 
And there cannot be a more direct proof, that earthquakes are divine 
judgments, than /þ1s obſervation : for, in all antient hiſtory, earthquakes 


are ever found in great cities. A. D. 17, no leſs than 12 flouriſhing 
| | cities 


Aten in — were — in one night. In A. D. 156 at 
Taten, eos pes . —. riſned by an 3 In 19970 im the 
city of Liſbon, 1400 houſes were throun down 

We ſee and admire the effects of Electricity, a. its ſtuperidous 

properties; every day; which ſeems as it were an animating ſbul to 
matter. The Antients had a notion that the earth was a great animal; 
probably from ſome obſetvations of Electrieity 3 but certainly, when in 
our days we feel theſe unuſual and extraordinary convulſions of nature, 
it is a leſſon to us, to do our duty toward that Great Being,” who, by a 
drop of waten can produce effects ſo prodigious. 
2. Among all the appearances, of nature, which are che ſubjects of — 5 the 
the inquities of the Rojal Society, none would more ſenſibly affect the g. *. 
minds of contemplative perſons than that of an ues 15 0w:agd Nel Apei 5. 
to us in this country, where they ſo ſeldom happen. 1750. 

When J laid the preceding paper before the Society, 5 manch that 
hee worthy members had not fully entered into my way of reaſoning 
nor with that ſeriouſneſs ſo awful a ſubject required: therefore 1 judged 
it neceſſary to treat upon it in a more diffuſird manner; ard with ſome 
further conſiderations relating to that argument. 

Among the numerous accounts received here, bd obſervations: upon 
the manner of it, I judged it became the Society to inquire into the cauſe 
of ſo. extraordinary a motion, of which we could not have formed a 
proper idea, had we not repeatedly both ſeen and felt it. | 
The notions of the Antients are ſufficiently known; nor have the 
moderns any-way improved upon them, (yah than by. ſome chy- 
mical mixtures. The vulgar opinion goes no deeper than fome caverns, | 
not far below the ſurface of the earth ; wherein are ingendered Vapours, 
exploſions, fermentations, and fires from: inflaymable minerals, that 
cauſe theſe convulſions of the ſurface,  ,- 1.1! 595 

I ſhall not pretend to deny, that there may be ſuch vapours, fermen- 
tations, rarefactions, and inflammable ſubſtances, . and actual fires, ' in 
the bowels of the earth, and that there may be ſome caverns under- 
ground, as well as we find ſome few above: ground, Pools Hole, Okey 
Hole, and the like, in mountainous countries. We know there are hot 
ſprings running continually, and vulcano s frequently belching out flames 
and ſmoke; and to theſe molt probably. ſome ſmaller ear thquakes are 
owing. | 

But theſe matters are very rare, much rarer chan earthquakes, both 
as to time and place. Veſuvius in Italy, and in that part of it abounding 
with mines of ſulphur; AÆtna in Sicily; ſome on the great Andes moun- 
tains in America, and the like. The ſcarcity of them, in my opinion 

is ſo far from being a proof of the general cavernous ſtate of the earth, 
that it ſtrongly. proves the contrary. 

How many thouſand acres of n ſtone-pits, and the like, do 
iy daily work in England, and have don: for ages ?. I have. been my- 

elf 100 yards deep in a falt-rock. I have walked half a mile length- 

VoL X. 15 1 wiſe 


tion in the leaſt, in ſo great a ſtrugg 
dle of 30 miles in diameter. 
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wiſe,. dire&y. into the earth, and under the bed of the orenn: but vt 
never hear, from the hundteds of thouſands of workmen in 
this kind, of the cavernous flate of the eart n. 
On the contrary, by their hard labour they confeſs it far otherwiſt. - 
Nor have we any reaſon, in England, to believe: there are great mines 
of ſulphur, and inflammable minerals: nor, if there were, could they 
burn, and cauſe convulſions of the earth, unleſs there were | proper c; 
vities, and conveyances of air; as in coal-pits, when ſet on fire. 
But even from theſe eo pits, when fired; do we ever find any thing 
like an earthquake produced? 3 mage we obſerve, in _ _ 
earthquakes, any fire, v r, ſmoke, or ſmelt ; or any kind of erup- 
g 5 le of the ſuperfice, as affected a 2 | 


- 


Indeed this conſideration alone, of theiextentiof this furfave; 46 till; 


cient to overthrow any ſuppoſition of earthquakes being chiefly owing 


to ſubterraneous vapours. For it cannot ' poſſibly be imagined, that 
ſuch can have ſo immenſe a force, as to act upon that 8 inſtan- 
taneoully, all at once, and never break ground, ſo as to be diſcoverable 
to ſight or ſmell. Many accounts we have of a little fixe: ball burſting in 
the air, at a great diſtance, and inftantly propagating a ſulphureous 
ſmell all around it for miles. 1045909 31 U l To tonans n 
If the motion of a ſuperficies of 30 miles diameter was owing to 
fumes and vapours, we ought reafonably to find ſome great diſcharge 
of them, like a coal-pit fired: the operation of it ought to be hours 
and days in continuance, not inſtantaneous: and the evaporation of ſuch 
eee of inflammable matter requires a long time to evacuate 
There is another argument, which, in my opinion, utterly overthrows 
theſe ſuppoſitions; and that is, a due conſideration of ſprings. If we 
would form any tolerable idea of the nature of ſprings and fountains 
perpetually flowing, and that (generally ſpeaking) from the creation of 
the world, we muſt needs conceive, that Gop ALmicnTy has laid 
their pipes and canals in the earth, like as he has planted the veins, ar- 
teries, and glands, in an animal body; and that licewiſe they are more 
160" ramified, as they nearer approach the outward ſhell of the 
The workmen in coal-mines, and the like, never fail to meet with 
the veins of ſprings every-where : they that dig for wells ſeldom fail of 
finding water every-where. The colliers are obliged to drain, at very 
great and continual expence. A circumftance not very favourable to 
ſubterraneous fires. 631460} SE 8-0 eee e e 
Now it is apparent enough, that the hypotheſis of vapours, and ſub- 


terraneous fermentations, exploſions, and eruptions, being the cauſe ot 


earthquakes, muſt abſolutely ruin the whole ſyſtem of ſprings and foun- 


tains, where-ever it has once been. But this is quite contrary to fact; 


5 Mera 09 
eren whete ar arthequste has aer, r ith6s,” from 
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On Wedneſday, April G. 55967 about 6 in the evening, 7 Juſt Fack 


| another earriqoate was felt in Londun, and around it, as theft: two we 
have ſeen.” Another, exackly ſiar, in 1692. IH all theft 4 no houſes 
thrown down, nor ny ſprings difturbe@ — 5 no ſenfible eruptions 
or ſmells; © 

1 heſe oonſiderations d apply only to this little inconfidkrable ſpace of 
a circle of 30 miles ' diameter.” But whit is that to the appearance of 
ſome earthquakes we read of in hiſtory? In the year of our Lord 17 
no leſs than 13 great and noble cities of H minor were deſtroyed in 
one night. The fact is ſo notorious, that ſome perſons here Loft 
have ſcen à vaſt block of white marble,” now Pane + near Na was be- 
ing the pedeſtal of a coloſs ſtatue of Tiberius the emperor, The car- 
ved on it, in Baſſo relievs; the genins's of = thoſe cities, with "their 
names; which were rebuilt by that Em | 

Without going ſo far, we may ſee cho evidente of i it, a coin of 

that Emperor ſtruck upon it, with this ſcription, Sir 89% e 


ervitatlaus. ASIAE RESTITVTIS. 


1 have one of them in large braſs, which was found at Colobeſtey. 
The compaſs of this earthquake may be reckoned to take up 306 
miles in diameter. How can we poſſibly conceive” the action of 


lubterraneous vapours to produce ſuch an effect, as inſtantaneouſly to 


demoliſh: all theſe cities? And that ſuch an accident ſhould never hap- 
pen after? Ho comes it to paſs, that the whole country of H. ia minor 
was not at the ſame time deſtroyed, it's mountains renverſed, it's foun- 
tains and Arias broken up, and ruined for ever, and it's rivers diſ- 
annulled? Inſtead whereof, we find nothing ſuffered, but thoſe cities; 
no kind of alteration 1 in the ſurface of the n which: retnains the 
lame to this day. 

From theſe 2 therefore, I cannot perſuade myſelf eaſily 
to enter into the opinion of earthquakes generally ariſing from pent: u 5 
vapours and eruptions. L know there are many ſtrange relations 
effects of ſubterraneous fires, told by authors — deal pretty much in 
the marvellous, and whofe minds were prepoſſeſſed with thoſe vulgar 
notions. My conceptions of the matter are derived from the more 
general appearances, and what we have ſeen and felt ourſelves. 

After we have treated this argument in a ſuperficiali view, we muſt 
80 1 little deeper. If we would conſider” things Alles rs ap; ler 
us Propoſe to ourfelves this problem; 


Where is the power 10 be placed, that is are to move 4 fee, of 
earth 30 miles in diameter : SETS 


To anſwer this, conſult the ee 2nd thoſe that _—_ mines in 
the f ſieges of towns. They will acquaint us, that the effect of mines is 
| ELF 3 produced 


. 
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pFfrcoduced in;form of an inverted cone: and that a diameter of go miles 
in baſe, will require an axis of 15 or 20 miles to operate upon that-baſe, 
ſo as to ſhake it, at leaſt.” So that the vapours, and whatever power 
we propoſe to operate upon that baſe, according to the foregoing hy- 
potheſis, in order to form the appearance of an earthquake, muſt be 

15 or 20 miles deep in the earth. SY „ e 


: 


But what mind can conceive, that any natural power 1s able to mov 
an inverted cone of ſolid earth, whoſe baſe is 30 miles in diameter, and 
axis 20? or, was it poſſible, would not the whole texture of that body 
be quite diſturbed and ſhattered; eſpecially in regard to it's ſprings 
and fountains ? but nothing like this is ever found to be the conle- 

uence of an earthquake, tho” fatal to cities. 1 aÞ endet erte 

Apply this reaſoning to the earthquake of Aa minor; and this vi- 
gorous principle mult lie at leaſt 200 miles deep in the ground. Enough 
to ſhew the abſurdity of it. A cone of 300 miles diameter at baſe, and 
200 miles axis; I dare be bold to ſay, that all the gunpowder made 
ſince it's invention, put together, would not be able to move it. How 
much leſs would pent- up vapours ? i; $0404 

And, could it be admitted as a thing poſſible, will any one be per- 
ſuaded, that ſuch a ſubterraneous tumult, of ſo vaſt an extent, will be 
no-ways injurious to the-internal ſyſtem of ſprings and fountains ? We 

may as well imagine, that we may ſtab a man 100 times, and never 
touch a vein or artery. Ved! nt sich 

In an age when Electricity has been ſo much our entertainment, and 
our amazement; when we are become ſo well acquainted with it's 
ſtupendous powers and properties, it's velocity, and inſtantaneous ope- 
ration, through any given diſtances; when we ſee, upon a touch, or an 
approach, between an Electric and a Nons electric, what a wonderful 
vibration is produced, what a ſnap it gives, how a lambent flame breaks 
forth, how violent a ſhock ; is it to be wondered at, that hither we 
turn our thoughts, for a ſolution of the prodigious appearance of an 
earthquake ? | nn Sto die 

It is every body's obſervation, that there never was a winter like 
the paſt, for warmth and drineſs, thunder and lightning very uncom- 
mon then; for coruſcations in the air, juſtly thought to be electrical; 
eſpecially for that called Aurora auſtralis; the wind continually S. and 
S. W. and that without rain, which is unuſual. This ſtate of the at- 
moſphere had continued g or 6 months, before the firſt earthquake: 
is it not hence reaſonable to conclude, that the earth muſt, eſpecially 
in our region, be brought into an unuſual ſtate of Electricity; and, 
conſequently, wanted nought, but the approach of a non- electrie body, 
to produce the ſnap, and the ſhock of Electricity? „ 

That the earth was in that vibratory and electric ſtate, we have fur- 
ther reaſon to conclude, from the very extraordinary fbrwardnels of 
the vegetable world with us. Every one knows, that, at the end of 
February, all ſorts of garden- ſtuff, fruits, flowers, trees, were as forward 


J 


K; 
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as, in other years, in the middle of April. Conformable to wh; ex- 
periments abundantly ſhew us, that electrifyiog of plants quickens cheir 
growth; for the fame reaſon as in animals it quickens the pulſe. 

Any ſolid matter is capable of being put into a ſtate of Electricity; 
ſuch as iron guns; and the more ſo, by reaſon of their ſolidity: — 
in proportion to it is — 0nm of the ſnap, and of the ſhock ;- and 
a kind of lambent flame iflues out of the point of contact; and likewiſe 
ſomewhat of the ſulphureous ſmell. So that if both flame and ſmell 
were diſcernible in an earthquake, it is to be found, without going to 
the bowels of the earth. 

As to the immediate cauſe of this wonderful appearance of an earth- 
quake, I hinted that it was owing to a non-eleftric body coming near 
or touching the earth, when in it's electrified ſtate; which may be a 
ſhower of rain : and the learned Dr Cbildrey obſerves, that earthquakes 
always ſucceed rain: a ſudden tempeſt of rain, in the time of a en 
drought. 172 

At the ſame time that the force of Electricity in ſolids i is as the 
quantity of matter, we ſee moſt evidently, that water is equally forcible 
in ſtrengthening and conducting it, and that in proportion to it's quan- 
tity : which very much juſtifies my obſervation, that moſt. frequent 
earthquakes have fallen upon maritime places. And I find the ſame 
obſervation is made before me by Acoſta and Dolittle, who wrote on 
that in 1692. and others. In the dreadful cataſtrophe of Port-royal, it 
is notorious, that it's violence was chiefly near the ſea :: and even in 
thoſe ſo lately felt by us, they were ſenſibly more violent toward the 
river, than further from it. And in that earthquake in England, in 
1692. (Which was very much like that we are treating of) there were 
no houſes thrown down, nor perſons killed; but it reached more par- 
ticularly Sandwich, Deal, Dover, Sheerneſs, Amn and the ma- 
ritime parts of Holland, Flanders, and Normand. 

In this that happened laſt Sunday at 6 in the evening at Bath, it was 
felt particularly at Portſmouth, the whole e of Wight, and erſey. 

If we look into antient ' hiſtory, we find, in the 19zth:year before 
Chriſt, an earthquake ſhook terribly the ite of Rhodes, Gamaged many 
cities, and ſome were ſwallowed-u 7 
: 17 years before n r cities in the iſle of Gyres were de- 

royed, 24254, 215 
s years before Chriſt, the iſle af * was moſt 8 afflicted. 

During the Peloponneſfan war among the Greeks, the iſle of Delos was 
afflicted, "id the moſt beautiful temple of Apalla thrown down. Ago 

Soon after, the city of Lacedæmon was totally deſtroyed. [62 
A. D. 79. three cities in Cyprus were overthrown. | - 

A. D. 182. the city of Smyrna was ruined. 

Conſtantinople has often onda tones: in 1509. [13000 pee 
ple overwhelmed. 
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Wall of the caſtle, which is of an extraordinary 
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D. 146. in the eit hof Naples 40090 people were deſtroyed, . 
1 - 1531. at: Liſbon, ene. were chronn, eee as 
8 ſhattered: + at ND Ne 1 81 3m 
In the time of Talens the: Emperor, a terrible. earthquake happened 
bn Crete, | whereby: 100 cities were deſtrayed.//; 5, 4 nongt ah he 


Blut inſtances enough, to ſhew what I aimed. at, that maritime places 


are moſt ſubject: which is: no contemptible argument in favour of Elec- 
tricity; 5 both the ſolid of the earth, and the quantity of the water, 
concur to make the ſhock exactly, as in en clan cal en 


ments. 
- The gardener in the Temple garden obſerved the ound to-roll from 


the water · ſide toward Tempie-· Bar, before the ceaſing of the nodding of 
the houſes; juſt as the electrical ſnap precedes the ſhock. Others, that 
write upon earthquakes, commonly obſerye, that the noiſe precedes the 
ſhock. But it is obvious it muſt be quite the natur. id the con- 
cuſſion depend on a ſubterraneous eruption. 

We may well enough expect, that burfting vapours, and. ſubterrs 
neous exploſions, ſhould diſperſe every thing that happened in their 
way into the air: but, in my apprehenſion, it is not. poſſible for us to 
imagine any thing to produce ſuch: a vibration as we felt. but Elec. 
tricity. 
den people felt pains in their joints, rheumatiſm, ſickneſs, bead. 
ach, pain in their back, colie, hyſteric and nervous diſorders, for the 
. day after, and longer (eſpecially weak conſtitutions), exactly as 
upon Electrification; ow to ſame it. has proved; fatal. 

Upon this principle alone can we aceount: for the fiſhes Jeaping out 
of the ponds; or a ſort of thump felt at the bottom of a boat. Nay, 
we are told of earthquakes felt at ſea, far diſtant from land: which are 
eaſily ſolved by an electrical ſhock impreſſed upon the water: but we - 
cannot eaſily ſee vapours and fires reſiding at the bottom of the ocean. 

From electrical vibration alone can we account for that obſervation 
of ſprings and fountains being no- ways damaged after an earthquake. 


T doubt not but they run more plentifully at that time; Juſt as the blood 


circulates quicker upon Eleftrification. | 

From Electrification only we can account for this particular. The 
walls of '}/etminfter- Hall are of no mean thickneſs; yet thoſe. that fat 
with their backs to it, during the ſhock, all relate that it ſeemed to 
puſh toward them with great force. So in that of 1692. at Deal, the 
thickneſs and ſtrength, 
ſhook ſo much, that the people living in it expoficd it 3 have 
fallen on their heads. 

For thus the force / of the electrical ſhock; Wee the quan- 
tity of the ſolid. And were fumes and lambent flames ſeen to iſſue 
dut of the gaping ground on [theſe diſaſtærs, as relations tell us, ue 


Juſtly may pronounce them to be purely the effect of Electrieity. 


It 


- 


It muſt be accounted no moonfiderable argument in fauour of eur. | 
hypotheſis, that the northern regions of the world are httle ſubject to 
earthquakes, in compariſon of the ſouthern ; where the warmth and 


drineſs of the air, ſo neceſſary in Electricity, is common. Notwith- 
ſtanding. that we have a vulcano in ſcrland, yet we hear not of earth»! 
quakes frequent in that latitude of the globe. „ ivo dal 

But whether our conjectures upon this important affair be well found- 
ed or no, it certainly becomes a Chriftian Philoſopher, whilſt he is in- 
veſtigating material cauſes, to look up to the moral uſe of them; for, | 
in reality, every thing in the whole world was ultimately made for that 1 

urpoſe. And of all the great and public calamities which affect us | = 
mortals, earthquakes claim the firſt title to the name of warnings and 
judgments ; none ſo proper to threaten, or to execute vengeance: not 
has any other thoſe annexed terrors, fo much of the unuſual, the un- 
avoidable, and the horrible apprehenſion of being cruſhed to death, or 
buried alu, r f ee ett Oni 557400 Hed ow 

cannot but inſiſt upon my former obſervation to be juſt, that earth- 
quakes proclaim themſelves to mankind in this light; becauſe peculiarly: 
directed to great cities and maritime; abounding with wealth and 
luxury. It would be childiſh to make a long recital of particulars from 
hiſtory ; for had we no other ſort of notices. of earthquakes? Jook. 
upon thoſe: two ſhocks ' we have felt. We own, that Hompftead-Heath © 
ad Finchley-Common, and Kennington-Common, may have been affected 
vith 1t 3 yet it is notorious, that London was the centre; the place to- 
which the finger of Go » was pointſmee. FE IO 

3. As the late earthquakes in Zondon, and ſome other parts 2 the 
Exland, have rouſed the attention of mankind, to conſider the cauſes + hg 
of them, both in a religious and natural view: and as in a religious views F R. 5 
they have been conſidered by the Biſhop of London, in his excellent Ibid. p. 669. 
letter to the clergy and people of London, which has been received Read April. 5. 
vith general approbation: ſo I ſhall here give a ſhort account of what 759. 7 
ſeems to me to be a probable natural cauſe of them. mY 1 

But I muſt firſt obviate an objection of ſome ſerious. well-meanin 
people, who are apt to be offended at any attempts to- give a natural. 
account of earthquakes ; which, but rarely happening in theſe more 
northern parts, are apt to be looked upon as the more miraculous: 
But it ought to be conſidered, that the ordinary courſe of nature is as. 
much carried on by the divine agency, as the extraordinary and mira- 
culous events. God ſometimes changes the order of nature, with. 
aclign to chaſtiſe man for his diſobedience and follies; natural evils be- 
ng graciouſly deſigned by him. as moral goods: all. events are under 
tus direction, and Sulll kn will 365 2159} tet FTP 4 BJ 

On the other hand, there are ſome who make light. of earthquakes, 
becauſe they are capable of being acounted for by natural cauſes. But 
tie hand of God is not to be overlooked in theſe things, under whoſe 
Sovernment all natural agents act; eſpecially ſuch: rare and unuſual. 
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we know the natural cauſes" of it, viz. great drought, and unkindly 
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events a8 earthquakes . God uſes all creatures to be the inſtruments 


of his will: natural and moral agents are all under his direction! When 
he inflicts a famine on a nation, it is not the leſs the hand of God becauſe 


ſeaſons: fire and hail, ſnow and vapour, and ſtormy wind, fulfil bis word, 
Pſal. cxlviii. 8. Infectious air, peſtilential diſeaſes, and earthquakes; 
however occaſioned by natural cauſes, are unden the divine influence. 
Fle not only orders and directs the operations of nature, but alſo in- 
fluences the actions of moral agents, turning, as he pleaſes, the hearts of 
the governors of the nations, ſo as frequently to chaſtize mankind by 
that ſevere ſcourge, and great diſgrace of human nature, war. Earth. 
quakes are not therefore ſlightly to be regarded, becauſe we think ve 
can: give a;prpbable natural account of them; neither ought we, on 
that account, to encourage ourſelves to go careleſly on in wicked courſes, 
If national judgments do not overtake us, yet it cannot be long before 
we ſhall come into the puniſhment of our future ſtate : And tho*: ſentence 
againſt an evil work is not ſpeedily executed tho a finner do evil an hundred 
times, and his days be prolonged ; yet ſurely I knew it ſhall not be well ulib 
the wicted. Eecleſ. viii. 11, 12, 134. 4 
It may not be improper, on this occaſion, to mention another con- 


ſtant and uninterrupted plague, in which of late years, we have been, 


and are like to continue ſufferers, in common with many other nations 
A plague, of all others the greateſt that ever befel unhappy man; it 
being by far the moſt deſtructive, not only of the lives, but alſo of the 
morals, of mankind; both a natural and a moral evil; I mean ferment- 
<d diſtilled ſpirituous liquors of all denominations. Did God Almighty 


deſtroy as many by earthquakes as are yearly deſtroyed by diſtilled 
ſpirituous hquors, which is probably about a million of perſons in a yer 


all over the world; how great a terror and conſternation would it cauſe 


every where l But, alas! with what unconcernedneſs, with what calm- 


neſs, and even complacency, is this enormous both natural and moral 
evil received, and even foſtered, among us; inſomuch that it is nov 
become, by a juſt judgment, the curſe and the puniſhment of the world, 
even the greateſt that ever befel unhappy man! notwithſtanding which 
this inchanting Siren ſo bewitches and infatuates the nations, that it-ſpreads 
it's baleful influence far and wide, making yearly farther and: farther 
devaſtations, both of the lives and morals of mankind, and even de- 
baſing the breed of man. 2 e e eee co te: 

As to the affair of earthquakes, particularly that which happened 
at London March 8 laſt, about 20! before 6 in the morning; I being 
then awake in bed, on a ground- floor, near the church of & Martins 
in the Fields, very ſenſibly felt the bed heave, and conſequently the 
earth muſt heave too. There was a hollow, obſcure, ruſhing noiſe in 
the houſe, which ended in a loud exploſion up in the air, like that of a 
ſmall cannon ; the whole duration, from the beginning to the end of 
the carthquake, ſeemed to be about 4. The ſoldiers who were upon 


* 


duty 
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duty in St James Park, and others who were then up, ſaw a blackiſh 
cloud, with conſiderable lightning, juſt before the earthquake began; 
it Was A very calm Wentherrt.SƷ „„ ĩ j 


In the hiſtory of earthquakes it is obſerved, that they generally begin 
in calm weather, with a black cloud. And when the air is clear, juſt 
before an earthquake, yet there are then often ſigns of plenty of inflam- 
mable ſulphureous matter in the air; ſuch as Ines Fatui or Fack-a- 


Lanterns, and the meteors called falling ſtars. 


Now, I have ſhewn many years ſince, in the Appendix to my Sta- 
tical Eſſays, Exp. 3. Page 280: the effect that the mixture of a pure 


and ſulphureous air have on each other; viz. by turning the mouth 


downwards, into a pan of water, of a glaſs veſſel of a capacity ſufficient 
to hold about two quarts, with a neck about twenty inches long, and 
two inches wide. Then, by putting under it, in a proper glaſs veſſel, 
with a long narrow neck, a mixture of aqua fortis, and powdered 
pyrites, viz the ſtone with which vitriol is made, there will be a briſk 
terment, which will fill the glaſs with rediſh ſulphureous fumes ; which, 
by generating more air than they deſtroy, will cauſe; the water, with 
which the whole neck of the glaſs veſſel was filled, to ſubſide conſider- 
ably. When the rediſh ſulphureous air in the upper part of the glaſs 
is clear, by ſtanding 2 or 3 hours, if then the mouth of the inverted 
glaſs is lifted out of the water, ſo as to let the water in the neck of the 


glaſs fall out; which, ſuppoſing it to be a pint, then an equal quantity 


of freſh air will ruſh in at the mouth of the neck of the veſſel, which 


muſt immediately be immerſed in the water : and upon the mixtute of 
the freſh air with the then clear ſulphureous air, there will inſtantly 
ariſe a violent agitation between the two airs, and they will become, 
from tranſparent and clear, a rediſh turbid fume, of the colour of thoſe 
vapours which were ſeen ſeveral evenings before the late earthquakes : 
during which efferveſcence, a quantity of air, nearly equal to what freſh 
air was let in, will be deſtroyed ; which is evident by the riſing up of. 
the water in the neck of the glaſs, almoſt as high as before. And if, 
after the efferveſcence of the mixed airs is over, and become clear again, 
ireſh air be admitted, as before, they will again grow rediſh and tur- 
bid, and deſtroy the new admitted air as before; and this after ſeveral 
repeated admiſſions of freſh air: but after. every readmiſſion of freſh 
air the quantity deſtroyed will be leſs and leſs, till no more will be 
deſtroyed. And it is the ſame after ſtanding ſeveral weeks, provided, 
in the mean time, too much freſh air had not been admitted. Now, 
I found the ſum total of the freſh air thus deſtroyed to be nearly equal 
to the firſt quantity of ſulphureous air in the inverted: glaſs. - 9210 
Since we have in this experiment a full proof of the briſk-agitation 
and efferveſcence which ariſes from the mixture of freſh air with air 
that is impregnated with ſulphureous vapours, which ariſe from ſeveral 
mineral ſubſtances, eſpecially from the pyrizes, which abounds in many 
Parts of the earth; may we not with good reaſon conclude, that the 
YOL EE Part ii. 05: + 1 VG e2. irkſome 
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irkſome heat, which we feel in what is called a cloſe ſultey temperature 
of the air, is occaſioned hy the inteſtine motion between the air and the 
ſulphureous vapours, which are exhaled from the earth? which effer. 
veſcence ceaſes, as ſoon as the vapours are equably and uniformly mix. 
ed in the air; as happens alſo in the efferveſcences and ferments of other 
liquors. The common. obſeryation therefore, that lightning cools the 
air, ſeems to bt founded on good reaſon ; that being the utmoſt and laſt 
effort of this efferveſcence. : 92225 e 
May we not hence alſo, with good probability, conclude, that the 
firſt kindling of lightning is effected by the ſudden mixture of the pure 
ſerene air above the clouds, with the ſulphurequs yapours, which are 
ſometimes raiſed in plenty, immediately below the clouds? The moſt 
dreadful thunders being uſually When the air is very black with clouds; 
it rarely thundering without clouds: clouds ſervipg, in this caſe, like 
the above-mentioned inyerted glaſſes, as a partition between the pure 
and ſulphureous airs : which muſt therefore, upon their ſudden admix- 
ture through the interſtices of the clouds, make (like the two airs in the 
glaſs) a more violent efferveſcence, than if thoſe airs had, without the 
intervention of the clouds, more gradually intermixed, by the conſtant 
more gradual aſcent of the warmer ſulphureous vapours from the earth, 
and deſcent of the cold ſerene air from above. And tho' there was no 
luminous flaſh of light in the glaſs, yet, when ſuch ſudden efferveſcence 
ariſes, among a vatt quantity of ſuch vapours in the open expanſe of 
air, it may, not improbably, acquire ſo rapid a velocity, as to kindle 
the ſulphureous vapours, and thereby become luminous. | 
And ſince, from the effects that lightning is obſerved to have on the 
lungs of animals, which, it often kills, by deſtroying the air's elaſticity 
in them, as alſo from it's burſting windows outwards, by deftroying 
the air's elaſticity on the outſide of thoſe windows: Since, I ſay, it is 
hence probable, that the ſulphureous fumes do. deſtroy a great quantity 
of elaſtic air; it ſhould therefore cauſe great commotions and concuſ- 
ſions in the air, when the air ruſhes into thaſe evacuated places; which 
it muſt neceſſarily do with great velocity. $565 | 4 
Dr Papin has calculated the velocity with which: air ruſhes into an 
e receiver, when driven by the whole preſſure of the atmo- 
ſphere, to be at the rate af 1305 feet in a ſecond of time; which is at 
Fo: rate of 889 miles in an haur: which is near 18 times a greater ve- 
locity than that of the ſtrongeſt ſtorms; which is eſtimated to be at the 
rate of go miles in an haur .. ye 
Hence, we fee that an outrageous hurricane may: be: cauſed, hy de- 
ſtroy ing a ſmall proportion of the elaſtieity of the ait of; an plage, in 
reſpect to the whole. No wonder then that ſuch, violent gompmagtions 
of the air ſhould produce hurricanes and thunder- ſhowers 3 eſpesialyin 
1 the warmer climates ; where both the ſulphureous and watry: Vapo, 
Jt being raiſed much higher, and in greater plenty, cauſe more Warr 
4 in Vol. I. p. 5866. „ XK 10) 
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Ma Buffon, in his Natural Hiftory and Theory of the Farth, men- | 
tions black dark clouds in the air near the tempeſtuous Cape of Good 
Hope, and alſo in the ocean of Guy, which are called by rhe ſailors 
the Ox' Eye; which are often the forerunners of terrible ſtorms and 
hurricanes. Whenee it is to be ſufpected, that they are large collec- 
tions of ſalphureous vapours; Which, by deſtroying ſuddenly à great 
quantity of the elaſtie air, cauſe the ambient air to ruſh» with great vio- 
lence into that vacuity, thereby producing tempeſts and hurricanes. 
And off the coaſt of Guiney they have ſometimes 3 or 4 of theſe hurri- 
canes in a day; the forerunners of which are theſe black ſulphureous 
clouds, with a ſerene clear air, and calm ſea; which on a ſudden turns 
tempeſtuous, on the exploſion of theſe ſulphureous clouds. And in 
Jamaica they never have an earthquake when there is a wind to diſperſe 
the ſulphureous vapours. eee 1 938 eee bn 
In the like manner we find, in the late earthquakes at London, and 
in the accounts of many other earthquakes; that, before they happen, 
there is uſually à calm air, with a black ſulphureous cloud: which cloud 
would probably be diſperſed like a fog, were there a wind: which diſ- 
r perſion would prevent the earthquake; which is probably cauſed! by 
the exploſive lightning'of this ſulphureous cloud; being both nearer the 
earth than common lightnings; and alſo at a time when ſulphureous 
vapours are riſing from the earth in greater quantity than uſual; Which 
is often occaſioned by a long ſeries of hot and dry weather. In which 
combined circumſtances, the aſcending ſulphureous vapours in the earth 
may probably take fire, and thereby cauſe an earth-lighening; which 
is at firſt kindled at the ſurface, and not at great deptfis, as has been 
thought: and the exploſion of this lightning is the immediate cauſe of 
an earthquake. Arnd en en | 1% IGOR 
It is in the like manner that thoſe meteors, which are called falling 
ſtars, are ſuppoſed" to be Kindled into a flame at the upper part of a 
ſulphureous train, Which is kindled downwards into a flame, in the 
ſame manner as a-freſh-blowr out candle is inftantly lighted from ano- 
| ther candle held over it at a diſtance, in the ſulphureous inflammable 
ſmdke e SE e | | 
am ſenſible that it may ſeem improbable; that the aſcending; ſul- 
phureous vapours in the earth ſhould thus be kindled; but, ſince they 
are continually aſcending through the pores of the earth, more or leſs, 
for many good and uſeful purpoſes, it is plain there is room for them 
to paſs. Beſides, as M. de Buffon remarks, Naturaliſts have obſerved 
perpendicular and oblique clefts, in all kinds of layers of earth, not 
only among rocks, but alſo among all kinds of earth, that have not 
been removed, as is obſervable wherever the earth is open to any depth. 
Noy theſe clefts are caufed by the drying of the ſeveral horizontal layers 
of the earth; and wil alſo be conſiderably the wider in long dry hot 
ſeaſons, which ate ufually the . of 9 
| "6 N "ALT AhESE 2222 neee 23 | |; 5 
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and the exploſion of the ſulphureous vapours may probably widen them 
more. obne 1021 A OC 20000. | 219) bag ST 
It is very obſervable, in the opinion of Borelli, and other Naturaliſts, 
that volcano's begin firſt to kindle near the ſurface or top of the moun- 
tains, and not in the caverns in the lower parts of the mountains. M. 

de Buffon ſays, that earthquakes are moſt frequent where there are vol- 

| eano's; ſulphureous matter abounding moſt there: but that, tho? they 
continue burning long, yet they are not very extenſive. But that the 
other ſort of earthquakes, which are not cauſed by a volcano, extend 
often to a great diſtance. Theſe are much longer E. and W. than broad 

N. and S; and ſhake a zone of earth with different degrees of force in 

different parts of their courſe ; 'viz. in proportion to the different quan- 

tities of exploſive ſulphureous matter in different places. Theſe kind 
of earthquakes are obſerved to be progreſſive, and to take time to ex- 
tend to the great diſtances ſometimes of ſome thouſands of miles. The 

are an inſtantaneous exploſion. in every place, near the ſurface of the 
earth; and therefore do not produce mountains and iflands, as velcant's 

ſometimes do. * 725 

The earthquake in London, March 8. was thought to move from E. 

to W. M. Buffon mentions an earthquake at Smyrna, in 1688. which 

moved from W. to E. viz. becauſe the firſt kindling probably began 
on the weſtern ſide; and in the earthquake at London on the eaſtern 
ſide. And. accordingly it was obſerved, that the rediſh bows in the 
air, which appeared ſeveral days before that earthquake, aroſe in the 
eaſt, and proceeded weſtward. It was obſerved, after the earthquake 
at Smyrna, that the caſtle-walls, which run from E. to W. were thrown 
down; but thoſe from N. to S. ſtood ; and that the houſes on rocks 
ſtood better than thoſe on the earth. - LE 
M. de Buffon relates, that the vibrations of the earth, in earthquakes, 
have commonly been from N. to S.; as appears by the motion df the 
lamps in churches : which makes it probable, that, tho' the progreſs of 
the earthquake at Smyrna was from W. to E. yet the vibrations of the 
earth might be from N. to S; and thereby occaſion the falling, of the 
caſtle-walls, which run from E. to W. but not thoſe which run from 
N. to S. A probable argument, that, as the freeſt paſſage, ſo the great- 
eſt exploſions were made in the clefts of the earth which run E. and W. 

4 | which would make the vibrations N. and S. -* a 

1 It was obſerved, that the waters turned foul the day before an earth- 

7 quake at Bologna in Italy: and I was informed, that the water of {ome 

"i wells in London turned foul at the time of the earthquakes. Which 

7 was probably occaſioned by the aſcent of great plenty of ſulphureous 

0 | vapours through the earth. 1 5 


- As to the hollow rumbling noiſe, which is uſually heard in. earth- 
4 quakes, it ſeems not improbable, that it may be occaſioned by the great. 
1 agitation that the electrical æthereal fluid is put into by ſo great a ſhock 

.v of a large mals of earth. For, it the like motion of a ſmall revolving * 
1 | . af OM MM a globe 
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globe can excite it to the velocity of lightning, and that with a force — 
ſufficient to kill animals, how much greater agitation may it probably 
be excited to, by the exploſive force of an earthquake "CANA, 
The exploſion. of a cannon in Sr James Park is obſerved to electrify 
the glaſs of the windows of the Treaſury And what makes it ſtill more 
robable, is, the analogy that there is between them in other reſpects. 
For, as the electrical flaſh ruſhes, with the velocity of lightning, along 
the moſt ſolid bodies, as iron, Sc. and as I have ſeen it run only on 
the irregular gilding of leather; ſo ſuch ſolid bodies are obſerved to be 
the conductors of aereal lightning, which rends oaks in pieces, and has 
been known. to run along and melt an iron bell-wire on two ſides of a 
room, &c. And accordingly it was obſerved, in the great earthquake 
in Jamaica, that the moſt tremendous roaring was in the rocky moun- 
tains. And in the late earthquake of March 8. in London, the loudeſt 
exploſions were thought to be heard near ſuch large ſtone buildings as 
churches, with lofty ſteeples and ſpires.. | 1 *4 
J, who lay in Duke's Court, near St Martin's church, and was awake 
all the time of the earthquake, plainly heard a loud exploſion up in the 
air, like that of a ſmall cannon : which made me conjecture, that the 
noiſe was owing to the-ruſhing off, and ſudden expanſion, of the elec- 
trical fluid, at the top of & Martin's ſpire; where all the electrical 
Nuvia, which aſcended up along the larger body of the tower, being 
by attraction ſtrongly condenſed, and accelerated at the point of the 
weather- cock, as they ruſhed off, made ſo much the louder expanſive 
exploſion. | | BER eee ey 


XLII. Since I had the honour to lay before the ſociety, in the ſpring, The Pniloſo- 
my thoughts upon earthquakes, we have had many opportunities of phy e/ Earth- 
reflecting on that moſt awful, and hitherto unuſual, appearance. The _ ty 
year 1750. may rather be called the year of earthquakes, than of ii Stake. 
Jubilee. For, ſince they began with us at London, as far as I can learn, ley, M D. 
they have appeared in many parts of Europe, Alia, Africa, and Ame: F. R. S. &. 
rica, and have likewiſe reviſited many counties in our iſland: at length, 4 © /etter to 


on goth of laſt Sept. taken their leave (as we hope) with much the moſt MILD 
extenſive ſhock we have ſeen in our days. tc Prof BR. Soc. 


It may well be expected, that theſe frequent viſits, in themſelves ſo &c. Ibid. 
very extraordinary, to us ſo rare, and that in one year, ſhould, keep up p. 731. Read 
our attention; and, as ta my own, part, induce one to reflect on what I Dec. 6. 1750. 
before offered concerning them, and be a ſufficient apology for the pre- 
ſent paper. „ rs PAS. * fe 5 

We have been acquainted, by thoſe that remember it, that in the 
earthquake of November 170g. which happened in Lincolnſhire, the wea- 
ther was calm, cloſe, gloomy, warm, and dry, in a degree highly un- 
uſual at that ſeaſon: and thus it has been with us all the year: and 
from the numerous accounts we have received at the Royal Society, in 
the beginning and end of the year, Where any mention is made of the 
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: weather, they agree in the Fe particular { which is conſentanedus to 
what 1 remarked as tlie conftant forerunner of earthquakes, and what 

prepares the carth's furſace to receive the electrical ſtree. 

In my laft we had a paper read at the Royut Soriety, concerning the 
firft earthquake felt by us at London, Feb. 9. A ſhepherd belonging 
to Mr Secretary Fox at Kenſington, the ſky being perfectly ſerene and 
clear, was much ſurprized with a very extraordinary noiſe in the air, 
rolling over his head, as of cannon cloſe-by : he lixewiſe thought that 
it came from the N. W. and went to the S. E. a motion quite contrary 
to what muft have been the caſe; if it were really of cannon. This 
noiſe paſſed ruſhing by him; and inſfantly he ſaw the ground, a dry 
and ſolid ſpot, wave under him, like the face of the river. The tall 
trees of the avenue, where he was, nodded their rops very ſenfibly; and 
quavered. The flock of ſheep immediately took fright, and ran away | 
all together, as if the dogs had purfaed them. A great rookery in the 
place were equally alarmed ; and, after an univerfal clangor; flew away, 

as if chafed by hawks. 8 5 5 
I was likewiſe informed, that, in the ſame earthquake, a great parcel 
of hens and chickens, kept at that time in Gray Inn Lane, upon the 
ſhock, ran to the rooſt affrighted: and the like was obſerved of pi- 
geons. And in our account of the laſt earthquake from Northampton, 
it is remarked, that the birds in cages put their heads under their wings, 
as to hide themſelves. A 
June 21. at the R. Soc. Mr Jacłſon, Potter at Lanrbeth, gave an ac. 
count of ſome boats and loiters, in the river at that time; the people 
in them ſeemed to feel as if a porpoiſe, or ſome great fiſh, had heaved 
and thumped at the bottom of the loiters. This is ſometimes the eaſe 
of ſhips at ſea; which ſeems evidently owing to an electrical impreſſion 
on the water. 12 7 
In the Evening-Poſt, June 23. we had a paragraph from Venice, that 
à terrible earthquake had lately been felt in the iſle of Cerigo; a little 
rocky iſle. It threw down a great number of houſes, and above 2000 
inhabitants were buried in the ruins. ; | FRA 
Another earthquake about that time happened in Switzerland, which 
ſplit a vaſt rocky mountain, and an old caſtle-wall, of an immenſ 
thickneſs. c / | 
But, ſince then, theſe wonderful movements have ſtalked round the 
globe; and again been lately felt in our own iſland; to the terror only 
of many thouſand people; beſides” thoſe that appeared in the weſtern 
parts, in the more early time of the year. 

I received a letter from Maurice Fobnſom, Eſq; the founder and 
fecretary of the Literary Society of Spalding, which" has now ſubſiſted 
theſe 40 years. eee e on Thur ſday, Ang. 23, laſt, an 
earthquake was very ſenſibly felt there, about 7 in the morning, thr ough- 
out the whole town and neighbourhood, and miles round; but 
chiefly ſpread northward+ and ſouthward. He ſays; that; for 7 — 

N | night 
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night before, the weather had been ſerene, mild, and calm; and one 
evening there was a decp-red Aurora auſtralis, covering the cope of 
Heaven, very terrible to behold. This ſame ſhock was felt at Grant- 
bam, Stamford, and Milton by Peterborough ; and generally at all the 
intermediate places. N ere l | 

Since then, I had a letter from Mr Alderman Taylor, of Stamford, 
giving an account of another earthquake, that happened there on. Sun- 
day, Sept. 30. at 36“ after noon, He deſcribes it thus: They were 
« ſuddenly ſurprized with an uncommon noiſe in the air, like the roll - 
« ing of large carriages in the ſtreet, for about 20 ſeconds. At the 
« ſame inftant they felt a great ſhake, or ſnap (as he calls it); inſo- 
« much that it ſenſibly ſhook a punch-bowl, which was in his parlour, 
« and made it ring. He ſays, it was perceived of moſt of the people 
« of Stamford, who generally ran out of their houſes. At Okeham, the 


« chicf town in Rutland, the congregation ran out of the church. All 


« the towns round Stamford were ſenſible of it, and at Peterborough, 
« down to Wiſbich.“ | | IFPEY | 
Thus far the Alderman. But we have had many advices from all. 
hands, at the firſt and ſecond meetings of the R. S. tor the winter-ſea- 
ſon ; with further particulars relating to this great concuſſion: that it 
was felt at the ſame time at Rugby in Harwickſoire, and reached to- 
Warwick; at Lutterworth in Leiceſterſhire ;, at Leiceſter, and round about. 
They deſcribe it, that the houſes tottered, and ſeemed to heave up and. 


down, tho' it laſted but a few ſeconds. It was attended with a ruſhing. 


noiſe, as if the houſes were falling; and people were univerſally ſo at- 
irighted as to run out; imagining that their own, or neighbours houſes, 
were tumbling on their heads. In the villages around, the people, 
being at divine ſervice, were much alarmed, both with the noiſe, which 
exceeded all the thunder they had ever heard, beyond compare; and 


with the great ſhock. accompanying, which was like ſomewhat that 


ruſhed: againſt the church-walls and roof; ſome thinking the pillars 
cracked; many, that the beams of the roof were disjointed; and all, 
that the whole was falling; and happy were they that could get out. 
firſt. A few ſlates, tiles, and parts of chimnies, fell from ſome houſes ;. 
pewter, glaſſes, and brafs, fell from, ſhelves ;; à clock-bell ſometimes 
ſtruck; windows univerſally rattled ;. and the like circumſtances of 
tremor, _ 1 | "A 
The fame extended itſelf to Coventry, Derby, Nottingham, Newark ; 
then came eaſtward. to Harborough, Totuceſter, Northampton, Roell, 
Kettering, Wellingborough, Oundle in Northamptonſhire,  Uppingham.. 


Okebam in Rutland, Stamford, Bourn, Grantham, Spalding, Boſton, and 


to Lincoln, in Lincolnſhire ; Halbach, and all Holland, in that county; Pe- 
ter horoug h, Wiſbich in the iſle of Ely;; together with all the intermediate 
and adjacent places. Then it paſſed over the whole breadth of EH Fen, 


and reached to Bury in Suffalt, and the country thereabouts, of. which 


* 
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we had notice fam Lady Carmuallic':. an-extent from Hanif to Buy 
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of about too miles in length; and, generally ſpeaking, 40 miles in 


breadth. And this vaſt ſpace was pervaded by this amazing motion, 


. 


as far as we can get any ſatisfaction, in the ſame inſtant of time. 
In regard to cireumſtances, they were pretty ſimilar throughout. At 
Northampton, a Gentlewoman, fitting in her chair, relates, that ſhe and 
her chair were twice ſenſibly lifted up, and ſet down again. A ſtack 
of chimnies were thrown down in College-Lane ; a place retaining the 
metnory of a ſort of univerſity once beginning at Northampton. The 
windows of houſes rattled throughout the whole town; but no mifchief 
5 done: in general, frightful, and innocuous. en 
They fanſied there the motion of it, as they expreſs it, to be eaſtward. 
In the ſtreets that run N. and S. the houſes on the E. fide of the way were 
moſt affected: and Dr Stone bouſe's dwelling, the ſtrongeſt in the town, 
was moſt ſenſibly ſhaken. So it was likewiſe obſerved, that churches 
were moſt ſubject to it's violence. They thought too that the motion 
ſeemed rather horizontal, or lateral, than upward, Some counted the 
pulſes diſtinctly, to the number of four: that the ſecond and third pull: 
were ſtronger than the firſt and fourth. en... 
From all theſe various accounts, there was no ſulphureous ſmell, or 
eruption; no fiſſures in the ground perceived: yet ſeveral people were 
ſick upon it; infinite numbers terribly affrighted ; and as ſoon forgot 
the impreſſion of it, or talked of it in a merry ſtrain, as commonly with 
us at £0ndon. So little are the vulgar affected, without ſomething very 
ſenſible, and ſo ſoon is the ſenſe of it worn out! e 
| It was more evidently perceived by people ſtanding ; moſt, by thoſe 
that were ſitting ; leaſt, by ſuch as were walking; and in upper ſtories 
of houſes more than in lower, or in cellars. Some, coming down ſtairs, 
were in danger of being thrown forwards : ſeveral fitting in chairs, 
and hearing the hollow. thundering noiſe, and thinking it was a coach 
paſſing by, when they attempted to get up, to ſee what it was, they 
were thrown back again into their chair. Some heard the wainſcot 
crackle. A lady, fitting by the fire, with her chair leaning forwards, 
was thrown down on her hands and knees. * | 
It was particularly remarked (as before obſerved), that birds in cages 
were ſenſibly affrighted, thruſting their heads under their wings. Mrs 
Allicock, of Loddington, a Lady in childbed, was ſo affected, that it 
cauſed her death. Some people felt ſuch a ſudden ſhortneſs of breath, 
that they were forced to go out into the open air, it ſo affected the pul- 
monary nerves. Many were taken with head-achs. es. 
Theſe are, in general, the obſervations made at the time of theſe 
earthquakes ; when we recollected ourſelves, after the ſuddenneſs and 
affright. Give me leave to make the following remarks. | | 
I. As far as we can poſſibly learn, where no one can be prepared at 
different places, by time-keepers, this mighty concuſſion Was felt pre- 
ciſely at the ſame inſtant of time, being about half an hour after 12 at 
noon. This, I preſume, cannot be accounted for by any natural power, 


but 


Y 


but that of an electrical vibration; which, we know, acts inſtan- 


taneouſly. | 41 


2. Let us reflect on the vaſt extent of this trembling, 100 miles in 


length, 40 in breadth, which amounts to 4000 ſquare miles in ſurface. 


That this ſhould be put into ſuch, an agitation in one moment, is ſuch a 


prodigy, as we ſhould, never believe, or conceive, did we not know it 
to be fact, from our own ſenſes. But, if we ſeek. for a ſolution of it, 


we cannot think any natural power is equal to it, but that of Ele&ricity z 


which acknowledges no ſenſihle tranſition of time, no boundss. 
z. We obſerve, the vulgar ſolution of ſubterraneous eruptions re- 
ceives no countenance from all that was ſeen or felt during theſe earth- 

uakes: it would be very hard to imagine how any ſuch thing could ſo 
ſuddenly and inſtantaneouſly operate thro* this vaſt ſpace, and that in 
ſo ſimilar and tender a manner, over the whole, thro? ſo great a variety 
as well as extent of country, as to do no miſchief. _ 53 
A philoſophical inquirer in Northamptonſhire, and who had his eye 


particularly on this point, takes notice there were not any fiſſures in the 


ground, any ſulphureous ſmells, or eruptions, any-where perceived, ſo 
as to favour internal convuiſions of the earth; yet we learn, from a 
letter, at Uppingham in Rutland, that a plaſter floor became cracked 
thereby. Theſe kind of floors are frequent in this country; what we 
call Stucco in London; and it gives us a good notion of the undulatory 
vibration produced by an earthquake; which ſome have compared to 


that of a muſical ſtring ; others, to that of a dog, or a horſe, ſhaking 


themſelves when they come out of the water. 


4. The former earthquake, that happened at Grant bam, Spalding, 
Stamford (which towns lie in a triangle) took up a ſpace which may in 
groſs be accounted a circle of 20 miles in diameter; the centre of which 


is that great morals called Deeping- Fen. This comprehends 14 miles 


of that 20 in diameter; and where, probably, the electrical impreſſion 
was firſt made. Much the major part of Deeping-Fen is under water in 
the winter; underneath is a perfect bog: now it is very obvious how 
little favourable ſuch ground is for ſubterraneous fire. 
In the ſecond earthquake, not only this country was affected again, 
but likewiſe a much larger ſpace of the ſame ſort of fenny ground, ra- 
ther worſe than the former: all Donington-Fen, Deeping-1'en, Croyland- 


. * - 


ben, Thorney-Fen, Whitleſea Fen,  Bedford-Level, and the whole extent 
of Ely-Fen, under various denominations. .,,.I his country, under the 
turf, abounds with ſubterraneous timber of all kinds; fir, oak, and 
bruſh-wood ; ſtags horns :.;now-and-then they find a quantity of hazel- 
nuts, crouded together on a heap: I have ſome of them. This is a 
Matter common to all boggy ground Over the Whole globe. They are 
the ruins of the antediluvian world, waſhed down from the high coun- 
try, where they grew, here lodged, and by time overgrown with the 
preſent turf.” They that ſeek. for, any other ſolution of this affair, than 


* 


the univerſal Nogchian deluge, want to account for a general effect by 
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a partial cauſe; and ſhut their eyes, both to the plain hiſtbry of this 
matter, and to the infinite notorious demonſtrations of it from foſſil 
pearances. ec mar a. nen e , e eee, 
5. All this country, tho* underneath it is a watry bog, yet, through 
this whole ſummer, and autumnal ſeaſon (as they can have no natural 
ſprings in fuch a level) the drought has been Jo great on the fuperficies, 
that the inhabitants were obliged every day to drive their cattle ſeveral 
miles, for watering. This ſhews how fit the dry ſurface was for an 
electrical vibration ; and we learn from hence this important particular, 
that it reaches but very little below the earth's ſurfacdmeee. 
Mr Jobnſon, in another letter which he wrote to me concerning the 
ſecond earthquake, obſerved at Spalding, ſays, upon this occafion, he 
was obliged to ſcour his canal, and deepen it; that they came to a white 
quickſand, which afforded to all the neighbourhood” excellent water in 
lenty. , LOIN e ; ler £2 
? In the gravelly foil of London, and where the two ſhocks were felt by 
us, in the beginning of the year, we know there is not an houſe in the 


whole extent of this vaſt city, and all around it, but a ſpring of water is 


ready, upon digging a well : whence we have much reaſon to believe, 
that the internal parts of the earth are like a ſponge ſoaked in water; fo 
that the only dry part of it is the ſuperficies ; which is the object, and 
the ſubject, of that electric vibration, wherein (according to my ſenti- 
ments) an earthquake conſiſts. c h 
This ſhews the miſtake of the Antients; who, fancying that earth- 
quakes proceeded from ſubterraneous eruptions, built their prodigious 
2 of Diana of Epbeſus upon a boggy ground, to prevent ſuch a 
diſaſter. $4 0 x 
6. Eatthquakes are truly moſt violent in a rocky country; becauſe 
the ſhock is proportionate to the ſolidity of the matter electrified: 
fo that rocks, old caſtle-walls, and ftrong buildings, are moſt obnoxi- 


ous to the concuſſion. The iſle of Cerigo was more liable, and more 


rudely handled by the late earthquake; both becauſe it was an iſle, and 
becauſe it was rocky. So we muſt ſay of the late earthquake in Sit- 
zeHand, that ſplit the mountain and the old caſtle-wall. Whence Mr 
Fohnſon, in his ſecond letter, ſays, it cracked a very ſtrong brick houſe 
in Go/berton by Spalding. Dr Doddridge obſerves, from Northampton, 
that Dr Stonehouſe's dwelling, being a very ſtrong one, was moſt ſen- 
fibly ſhaken. And, throughout the whole extent of this great earth- 
quake; we find both the noiſe, the ſhock, and the terror, was greateſt 
at the churches, whoſe walls and bulk made more reſiſtante than houſes: 
and, generally ſpeaking, the churches throughout this Whole extent 
have very fair and large towers, and very many remarkable ſpires of 
This ſame vibration, - impreſſed on the water, meeting with the ſolid 
of the bottom of ſhips-and loiters, gives that thump ft 
of the millions of ordinary houſes, over which it p 
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not one fell: 
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2 conſideration, which ſufficiently points out to us what ſort. of 4 motion 


this was not; what ſort of a motion it was; and whence derived: not 
a convulſion of the bowels of the earth, but an uniform vibration of it's 
ſurface, aptly thought like that of muſical: ſtring; or what we put a 
drinking - glals into, by rubbing one's finger over the edge; which yet, 
brought to a certain ne e the 820 5 en an electric 
repulſion of parts. 

7. We find, from all accounts antient and adn that the 25 
preceding theſe: ſhocks was mild, warm, dry, ſerene, clear, froſty: 
what notoriouſly favours all our electrical experiments. We very well 
know, that, generally, all laſt winter, ſpring, ſummer, and autumn, 
have been remarkably of this kind of weather; more ſo than has been 
obſerved in our memory; and have had all choſe requiſites, appear 
ances, and preparations, that wt: canta Electricity, that promote 

it, or that are the effects of it. 


8. We find the blood-red auftralis aurora precedi ng at Stalding, as 


with us at Landon. This year has been more remarkable than any for 
fire-balls, thunder, lightning, and coruſcations, almoſt throughout all 


England. Fire- balls more than one were ſeen in Rutland and Lincolu- 
faire, and particularly obſerved. All theſe kinds of meteors are rightly 


judged to proceed em a ſtate of e in the earth and atmo- 
ſphere. wy 1 


earthquakes at Spalding, remarks particularly of their effects being 
moſtly ſpread to the N. and S. and eſpecially felt on the ſea-coft. We 
may obſerve that ſuch is the direction of Spalding river, which both 
conducts and ſtrengthens the electric vibration; conveying it along the 


ſea-ſhore, thence up Boſton chanel, and ſo up Boſton River to Lincoln 
as we diſcern, . by caſting our eye upon a map. 


We obſerve further, that the main of this ſecond earthquake diſplayed 


it's effects along and between the two rivers: Welland and Avon; and that 
from their very origins down to their fall into the ſea. It likewiſe reach- 


ed the river Witham, which directed the electric ſtream that way too 


to Lincoln : for which reaſon, as there meeting the ſame coming ſrom 


Baoſton, the ſhock was molt ſenſibly felt. It reached likewiſe.to the 


Trent at Nottingham, which conveyed it to Newark. 

The firſt electrical ftroke ſeems to have been made on the high 
ground above Daventry in Northamptonſhire, where the Roman camps 
are, made by P. Oftorius the Proprztor. From thence it deſcended 
chiefly caftward, and along the river Welland, from Harborough to 
Stamford, Spalding, and «4 ſea ; and along the river Avon, or Nen, to 

Nerihampton, Peterborough, and Wiſeich to the ſea. It ſpread itſelf all 
| Over the vaſt level of the ile of Ely, furthered by very many canals and 
rivers, natural and artificial, made for drainage. It was ſtill conducted 
 caltward, up AMildenhall river in Suffolk, to Bury, aud the parts adja- 

i 4 A 2 129 Cent. 


9. Mr an i in both his letters to me on the firſt and ſecond 
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cent All this affair, duly conſidered 
trine I advanced on this ſubj ec. ; 
10. I apprehend it: was not the noiſe-in the air, as of many cannon let 
off at once, preceding the earthquake, that ſo much affrighted people; 
or affected the ſheep, the rookery at Kenfington. the hen and chickens 
in Grays Inn- Lane and the pigeons: it could not be barely the ſuper- 
ficial movement of the earth that diſturbed them all at once: 1 Judge it 
to be the effect of Electricity, ſomewhat like what cauſes ſea- ſickneſs; 
ſuch a ſort of motion as we are not accuſtomed to. So the earthquake 
affects all thoſe of weak nerves, or that have nervous complaints, ob- 
noxious to hyſterics, colics, rheumatic pains: in their joints. Several 
women were ſcized with violent head-achs, before both the ſhocks we 


Meteorological Obſervations, | 
„ a confirmation of the doc- 


2 1 „en 44.4 


felt in London. It was this that affected the people, with a ſhortneſs of 


breath. This made the dog run whining about the room, ſeeking to 
get out: this made the fiſhes leap up in the pond at Southwark ; like as 
the experiment of electrifying the fiſnes; it makes them ſick: and this 
cauſes the birds in cages to hide their heads under their wings, becauſe 
they cannot fly away: which is commonly obſerved of them in 1zafy, 
and countries where earthquakes are more frequent. 1 

11. I obſerve, the ſhepherd of Renſington thought the motion of the 
earthquake, and the ſound, were from N. W. to S. E. On the con- 
trary, Mr Byfield, the ſcarlet-dyer in Southwark, thought the noiſe 
came from the river below-bridge, and went toward Weſtminſter; where 
it rattled ſo, that he did not doubt but that the abbey-church Was beat- 
en down. LDR 

Dr Parſons took 2 to find out the way of the motion of the earth- 
quake, from the different poſition of the beds; but, from the contra- 


dictory anſwers given, he could obtain no ſatisfaction, as to that point. 


All this, and what was obſerved from Northampton, of the motion be- 


ing thought by ſome to be upward and downward, by others, rather 
horizontal or lateral, the counting the pulſes, and the like, only points 


out to us the prodigious celerity, and the vibratory ſpecies of the mo- 
tion of an earthquake; but far, very far, is this — being owing to 
the tumultuous ebullition, the irregular hurry of ſubterraneous ex- 

loſions. 5 
of 12. How the Atmoſphere and earth are put into that electric and 
vibratory ſtate, which prepares them to give or receive the ſnap, and 
the ſhock, which we call an earthquake, what it is that immediately 
produces it, we cannot ſay; any more than we can define what is the 
cauſe of magnetiſm, or of gravitation, or how muſcular motion is 
performed, or a thouſand other ſecrets in nature. | | 

We ſeem to know, that the AuTHor of NATURE has diſſeminated 

ethereal fire thro? all matter; by which theſe great operations are brought 
about. This is the ſubtil fluid of Sir J. Newton, pervading all things; 
the occult fire diffuſed thro* the univerſe, according to Marfilius Ficinus 


the Platonic Philoſopher, in the Timeus of his maſter. And the 421 


| Awe Obſervations.” _ 

ronift infiſt on an occult firs paſſing thro? and agitating all ſubſtance by 
it's vigorous and expanſive motion. 

Before them, HippocFates writes in the ame ſenſe, I. hy 51m ratione, 
that this fire moves all in all. This ethereal fire is one of the 4 elements 
of the Ancients: it lies latent, and diſperſed thro' all the other 3, and 
quieſcent; till collected in a quantity, that everbalances the circumja- 
cent; ike the air crouded into a tempeſt; or till it iö excited by uy 
proper motion. 

This fire gives Elaſticity, and Elaſticity, or nen is "tie mother 
of Electricity. This fire is in water, and betrays itſelf to our ſenſes in 
ſalt water. Many a time, when I have paſſed the Lincolnſhire waſhes, in 
the night-time, the horſe has ſeem'd to tread in liquid flames. The 
ſame appearence oft at the keel of a ſhip. 

The operation of the ethereal fire is various, nay infinite, according 
to it's quantity, and degree of incitement, progreſs, hindrance, or fur- 
therance. One degree keeps water fluid, ſays the learned Biſhop of 
Coyne : another turns it into elaſtic air: and air itſelf ſeems nothing elſe 
but vapours and exhalations rendered elaſtic, by this fire. 

This ſame fire permeates and dwells in all bodies, even diamond, 
flint, and ſteel. It's particles attract with the greateſt force, when 
approximated. Again, when united, they fly afunder with the — 
celerity. All this according to the laws preſcribed by the 
Axchrricr. This is the life and ſoul of action, and reaction, in the 
Univerſe. Thus has the great Aurhox provided againſt the native 
luggiſhneſs of matter ! light, or fire, in animals, is what we call the 
animal ſpirits; and is the author of life and motion. But we know 
not the immediate mode of muſcular motion, any more than how, in 
manimate matter, it cauſes the vibrations of an earthquake. | 

Ot this fire Manilius thus writes, who lived in i the time of Auguſtus, 
Aſtronom."I. 1 


— * 


Sunt autem cunctis e partibus ignes, 

Nui gravidas habitant fabricantes fulmina nubes, 
Et penetrant terras, Aitmamque imitantur Olympo, 
Et calidas reddunt ipſis in fontibus undas, 

Ac filice in duro, viridique in cortice, ſedem 

Inveniunt ; cum filva ſibi colliſa crematur. 

Enibus uſque adeo natura eſt omnis abundans ! 


Which may thus þe engliſhed : 
Fire, univerſal natufe traverſes; 
It makes the thunderbolt in tumid clouds s 4 . 
In dire Volcans*s penetrates the earth; | : 
2 ſends the boiling water from it's ſprings : | 
_ In hardeſt flint, and ſofteſt wood, it dwells ; 


Which, 
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Which, by colliſion, ſhews felt in flame. NWD HINT RR 
With fire ſo pregriant is all nature ſouſſgd‚̃̃ 24 
13. The great queſtion then with us, is, how the ſurface of che earth 
is put into that vibratory and electric ſtate by heat and drineis? we myſt 
needs acquit the intertial of the earth from the charge of theſe ſaperficial 
| concuſſions. How is the ethereal fire crouded together, or excited, ſo 
f as to cauſe them; ſeeing, in our ordinary electrical experiments, we 
make uſe of friction? | . Oe en 
But that friction alone does not excite Electricity, we know, from 
the obvious experiment of flint and ſteel; where the ſuddenneſs of the 
ſtroke, and hardneſs of the matter does it. Another method of exciting 
it, is the letting off a number of great guns; which ſo crouds the 
ethereal fire together, as to electrifſy glaſs windows ; obſerved; by Dr 
Hales. The Aurora borealis, auſtralis, all kind of coruſcation, meteors 
lightning, thunder, fireballs, are the effects, and may reciprocally be 
the cauſe, of Electricity; but how, in particular, we know not. 
Come we to the animal world, we muſt needs aſſert, that all motion, 
voluntary and involuntary, generation, even life itſelf, all the oper 
tions of the vegetable kingdom, and an infinity more of nature's works, 
are owing to the activity of this electric fire; the very ſoul of the ma. 
terial world. And, in my opinion, it is this alone that ſolves the famous 
queſtion, ſo much agitated with the writers in medicine, about the heat 
_ of the blood. How theſe, how earthquakes, are begun and propagated, 
1. we are yet to ſeek. | 


. 


We may readily enough preſume, that the contact between the elec- 
tric and the non- electric, which. gives the ſnap, and the ' ſhock, mult 
8 come from without, from the atmoſphere ; perhaps by fome meteor, 
{08 that crouds the ethereal fire together, cauſes an accenſion in the air, in 
"1400 the point of contact, on the earth's ſurface ; perhaps another time by a 
1 5 ſhower of rain. We may as readily conclude, that, tho' the original 
HY | ſtroke comes from the atmoſphere, yet the atmoſphere has no further 
3 concern in it: no acreal power, or change therein, can propagate itſelf 
Wl. | ſo inſtantaneouſly over ſo vaſt a ſurface as 4000 miles ſquare : therefore 
1 the impetuous ruſhing noiſe in the air, accompanying the ſhock, is the 
1 effect, not the cauſe. | Any | WE 

1 But ſurely there is not a heart of fleſh that is not affected with ſo 
1 ſtupendous a concuſſion. Let a man eſtimate his own power with that 
1 which cauſes an earthquake, and he will. be perſuaded that ſomewhat 
more than ordinary is intended by ſo a rare and wonderful a motion. 
'W Hippocrates makes the whole of the animal oeconomy to be admini- 
"8 | fired by what we call nature; and nature alone, ſays he, ſuffices for 
"i | all things to animals: ſhe knows herſelf, and what is neceſſary for them. 
1 | Can we deny then that he here means a conſcious and intelligent nature 
that preſides over, and directs all things; moves the ethereal ſpirit, of 
fire, that moves all things; a divine neceſſity, but a voluntrary agent, 


| | Who gives the commanding nod to what we commonly call nature; ea? 
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the chief inſtrument in the moſt important operations of the vaſt machine, 
as well as in the ordinary 'ONES 2 * And this leads us, nee er >: 
14. Laſtly, in regard to the ſpritual uſe we ought to make. of theſe. 
extraordinary + phenomena, or of our inquiries about them; I ſhall firſt 
obſerve, that we find abroad, ſeveral of theſe earthquakes this year have 
been very fatal. In the laſt we read of at Philippoli in Thrace, tho 
whole City was deſtroyed, and above 4000 inhabitants killed. At 
home, where abdve half a ſcore ſeparate concuſſions have been felt, 
there has not been one houſe thrown down, one life loſt. This ought 
to inſpire us with a very ſerious reflection about them. 2. We may 
obſerve, that if we did but read the works of Hipprocrates, Plato, and 
his followers, of Tully, Galen, and the like ethic writers of antiquity, 
whilſt we ſtudy and try the affections of matter, we ſhould improve in 
Philoſophy, properly ſpeaking ; we ſhould lift up our minds from theſe 
earthly wonders, and diſcern the celeſtial monitions they preſent to us. 
The original meaning of the word Philoſophy was rightly applied to 
moral wiſdom : we, who have improved both, ſhould join them both 
together. By this means we gather the truth of the higheſt and moſt 
excellent Philoſophy, to be found in thoſe volumes of firſt antiquity, 
which we call ſacred; and we ſhould adore that divine light which they 
hold forth to us; eſpecially in a country where the principles of true re- 
ligion are open and undiſguiſed; where the eſtabliſhed profeſſion of 
it is rational, noble, and lovely; worthy of the Moral Governor 
of the world. 70 ee en end den e 227 6 Jen 


XLIII. About 4 years ago, Mr Charles Orme, of Aſbby de la Zouch Two letters 
in Leiceſterſhire, acquainted me that, in drying his glaſs tubes for his di- en ebe _ 
agonal Barometers (which for ſome years he has continued to make in -— hoy » 
much greater perfection than any other perſon that I know of in D- S. fo th. Preſ. 
land *), he had obſerved a rotatory motion about their 'axes, and at the concerning a 
lame time a 2 one towards the fire. He was fo obliging then rotatory moti- 
as to promite at any time to ſhew me the experiment; but other buſineſs 0,4 0 
intervening, I ſtill deferred accepting his offer; having the leſs curioſi- 3 e 
ty to ſee it, as I imagined the motions were occaſioned by the draught we placed 
of air up the chimney, aſſiſted by the weight of the inclined tube. But i 4 certain 
2 little above a year ago, making ſome ſtay at Aly, upon repeating anner before 
his offer, J went to ſee the experiment, which anſwered fully to his de- 1 ag N f 
ſcription: the tubes which were about 4 feet long, and ; an inch over, pay p 
moving at 6 or 8 inches diſtance from the fire, not only progreſſively, 1745. Read 
and about their axes along the ſide-wall they leaned againſt, but along the March 28. 
front. wall of the chimney, which made an obtuſe angle-with the other i; 474 April 4. 
ſo that they ſeemed to move up hill; and againft their weight. 5 ; 
- Surpriſed at this, thought the caſe deſerved à little farther exami- - e SE 
nation; and propoſed placing two tubes horizontally, parallel to each | 


One of which Mr Vgeler made a preſent of to the R. To, 11 TO Lv $2 
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A rotatory motion f glaſi tubes. . 
other, and at right angles to the face of the fire, to be ſupporters 


to a third which was to be placed upon them parallel to the fire. We 
did ſo, and with pleaſure obſerved the ſupported tube turn about it's 


axis, and move on towards the fire in ſuch a manner, as made'meRil} 
leſs inclined to think either of the motions owing to the draught of the 
fire, and certainly not to the whole weight of the moving tube; a fine 
ſpirit-level informing us, that the ſupporting tubes leaned from the fie; 


* 


ſo that the motio was a little up-hill. 


This ſucceſs determined me, with Mr Orme's leave, to go on far 
ther; and, furniſhing myſelf, from him, with tubes of ſeveral lengths 
and thickneſſes, I made ſeveral trials; and found, that with a moderate 
fire the experiment ſucceeded beſt, when the ſupported tube was about 
20 or 22 inches long, the diameter about ½ of an inch, and had in 
each end a pretty ſtrong pin, fixed in cork, for an axe to roll with u 

the ſupporting tubes; which, to leſſen the contact, had nearly the ſame 
diameter with the moving one. Under theſe circumſtances the tube 


would begin to move at 18 inches diſtance from the fire; and continue 


to do ſo, with little intervals, till it touched the bars, and moved much 
in the ſame manner, when a little ball of cork, an inch or more in dia. 
meter, was fixed in the middle of it. But what ſurprized me ſtil 
more, and ſeemed to take off the objection of the draught of the chim- 
ney, was, letting it once ſtay a little while againſt the bars, I found it 


ſtill continue it's motion about its axis in the ſame direction. 


This put me upon making little rings of wire, to fix upon and move 
along the ſupporting tubes, ſo as to ſtop the moving tube at any dil- 
tance from the fire 1 pleaſed. Stopped with theſe, the motion of the 
tube about its axis ſtill continued. 11. bent. e 

Deſirous to try what would be the effect in or near an upright 4 
ture, I made the pin at one end of my tube reſt upon a Ching plate, 
that at the other turn in a ſilver ſocket (that carried my pencil) fixed 
in an horizontal arm of wood, but ſo as I could ſlip it up and down, 
to adapt it to the length of the tube. Here I found, that if the tube 
leaned to my right hand, (which was the caſe of Mr Orme's tubes before 
his fire) the motion was from E. to W.; but if they leaned to my left, 
the motion was from W. to E.; and the nearer I could get to the per- 
fectly upright poſture, the leſs the motion ſeemed to be either way. 
I now proceeded to place my tube horizontally upon a glaſs plane 
(a large fragment of a coach-ſide Window glaſs). The tube, inſtead of 
moving towards the fire, moved from it, and about it's axis, in a con- 
trary direction to what it had done before. Obſerving that this glaſs 
plane was broader at one end than the other, and that the rotation back- 
wards was more ſenſible when the narrower end was towards the fire, 1 
placed a triangular piece of the ſame glaſs with it's veritx towards the 
fire, nearly horizontal, but rather riſing from the fire; ſo that it's baſe 
was a little higher than it's vertex ; and upon it a tube of glaſs, about 
22 inches long, and + of an inch diameter, near the vertex and oe 
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A rotatory motion of glaſs tube. N C 
This tube receded from the fire, moving about it's axis till it came to : ,- 
the diſtance of eight inches; which is four inches more than it receded 
the day before upon the fame piece of coach glaſs, before it was broken f 
into this triangular form. Zit SLES N en | 
I 'was naturally led how to make uſe of two ſupporting tubes, inſtead 
of the triangular glaſs plane. ' Theſe were about 18 inches long each, 
and g of an inch in diameter, and placed parallel to one another at the 

diſtance of about two inches, ſo as to ſupport the moving tube near the 
middle of it. When very nearly horizontal by the level, the ſupported 
tube moved from the fire about it's axis to the diſtance of 13 inches: 
when the ſupporters were a little raiſed at their remote ends, ſo as ma- 
nifeſtly by the level to deſcend towards the fire, it receded to the diſ- Wl. 
tance of 10 inches, moving as before about it's axis; but in this latter | —_ 
caſe the fire had declined a good deal, otherwiſe, probably, the tube | 
would have receded farther, tho* up-hill. | (LF | _ 

The next day, the ſame tube, when the ſame ſupporting tubes were Þ 
8; inches diſtant from each other, receded nearly as before: when 12 75 1 
inches from each other, it ſtood ſtill; and when removed to the diſ- 
tance of 16 inches, the ſupported tube very manifeſtly changed it's 
motion, and went towards the fire ; as it did afterwards, when the in- 
clination of the ſupporting tubes was altered, fo as to aſcend towards 
the fire. oy 

I made ſeveral other experiments, with regard to the ſituation of the Ee - 
tubes to the fire, with regard to the quantity of fire ſuffered to come at | | 
the tubes, and with regard to attraction and repulſion, Which I will not 
trouble you with at preſent : only obſerve, that, when the tube had 4 
others under it, all ſupporting, one near each extremity, and one on 
each ſide of it's centre, no motion at all was perceived; and when two 
of them on the ſame ſide of the centre were taken away, the ſupported 
tube moved into an oblique ſituation with regard to the fire, the un- 
ſupported half receding from the fire, 2 

Upon the whole, it appears ſufficiently plain, that the ſtream of air | : , 
up the chimney is not the cauſe of the rotation: another may be aſſign- 
ed, ſimple and eaſy ; but as I have already ſaid too much, it will be 
better to make it the ſubject of another paper. Bug 

[ ſuſpended two fragments of ſmall tubes, 8 inches long, and about The ſecond 
= of an inch in diameter, near the fire, from two pins, by blue filk Letter. 
lines, which had each a loop at one end, were tied at the other to the 
top of the tubes, and hindered from ſlipping off by a little ſealing- wax. 
The tubes came together at the upper end, and receded manifeſtly from 
each other at the lower, appearing to be in a ſtate of attraction above, 
and a ſtate of repulſion below: but, ſuſpecting this to be owing to the 
ſealing. wax, which ſoon began to melt, I ſcraped it off both, leaving 
only as little as was poſſible, to hinder the ſilks from ſlipping. The 
conſequence then was, they came together at the lower ends, and very 
near ſo at the upper; and, when ſuſpended from one pin, ſo that the 
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| loops of the ſilks touched each other, the tubes ſeemed equally: clofs al 
the way down, without any appearance either of attraction. or repulſion, 


But, imagining ſtill that a repulſive power ip the heated ſupporting 


tubes, when placed near together, might poſſibly be the occaſion of the 


receding of the upper tube at contact with them. To put the matter 
out of all doubt, I wet the 3 tubes all over; yet the regreſſive and ro- 
tatory motion was ſtill maniteſt, with very little, if any difference; not 
more than might be well accounted for, from the increaſe of reſiſtance 
F oy ed Frog 4 1 N 
Theſe two experiments fully convinced me, that neither attraction nos 
repulſion would be of any aſſiſtance in ſolving our rotation Upon conſi- 
dering therefore the matter farther, I found nothing was wanting, but that 
the moving tube ſhould ſwell towards the fire; and indeeg; I thought | 
could perceive ſuch a ſwelling in Mr Orme's long tube of four feet and 
an half which 1 ſaw firſt placed near a good fire in the. manner. de- 
ſcribed in my laſt. For, allowing ſuch a ſwelling, gravity, muſt pul 


the tube down, when ſupported near it's extremities horizontally.z and 


a freſh part being expoſed. to the fire, and ſwelling out again, muſt fall 
down again, and ſo on; ſucceſſively ; which is, in other words, a rota- 
tory motion, towards the fire. : 55 
When the ſupporting tubes are brought near to each other, as well 
as near to the centre of the ſupported tube, then the parts hanging over 
on each ſide, being larger than the part which lies between, the ſup- 
porters, will, by their weight, pull downwards, and conſequently force 


the middle part, reſting upon it's two fulcra, upwards ; and being leſz 


advanced towards. the fire, as. being leſs heated, will, by their oblique 
ſituation, pull the middle part backward alſo from the fire: which el. 
fects, being ſucceſſive, will exhibit a rotatory regreſſive motion, quite 
contrary to what the tube had when ſupported near it's extremities : 
and when a ſingle tube lies inclining oppoſite to the fire, either to the 
right hand or the left, out of a plane perpendicular to the ſurface of the 
fire, gravity will not permit the curved part to reſt, but pull it down 
till it coincides with a plane perpendicular to the horizon; and, conſe- 
quently, as new curves are generated, new motions. will be ſo too; 
that is, the tube will be made to move about it's. axis ; but with this 
difference, when the tube inclines to the right hand, the motion. about 
the axis will be from E. to W. when to the left hand, from W. to E., 
The juſtneſs of this reaſoning 1s. made manifeſt with a very little trou-- 
ble; only bending a wife, and ſupporting it firſt near it's extremities, 
then near it's centre on each ſide, afterwards inclining it to the right, 
and then to the left; the bending in every caſe repreſenting the curved 
part of the tube next the fire. And that this ſolution is the true one, 


' ſeems farther probable from hence, that when 4 ſupporters were made 


uſe of, one at each extremity, and 2 near the middle, there was no 
motion at all either backward. or forward: nor is it of any ſervice to 


object here, that the increaſe of contact hinders the motion; becauſe, 
upon 


— 
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upon the plane of glaſs, mentioned in my former paper, ſo large as to 
have a much greater contact with the tube, both a rotatory and regrei- 
fre motion was 'taanifelt. rr 


XLIV. The ingenious author does not treat expreſly of thoſe produc- An account of - 
tions of the chemical art, which we uſually call phoſphori, bur princi- 4 5994 intitu- 
pally of ſuch ſubſtances, whether natural or artificial, which imbibe the Wee 5 ne 
rays of light in ſuch quantities, and in ſuch a manner, as to appear 5 ee 


; : horis nunc 
luminous for a time, even in abſolute darkneſs. Ne eee de- 


Before I enter upon the ſnbject matter of this treatiſe, I muſt talke tefis Com. 
notice of the apparatus made uſe of in theſe inquiries. He cauſed 1 
wooden box to be made, large enough either to ſit in, or ſtand in up- 4797 Je: 
right: yet not fo large but he might with eaſe be carried to any place Beccario. 
the moſt convenient for his obſervations. In this box was a little win- Printed in 
dow, in which a cylindrical tube was fitted fo exactly, that no light 4t9- 4. Bo- 
could be admitted but through the tube, in which there was an appara- 2 
tus ſo adapted, that the perſon within could place any object proper re 
obſervation in ſuch a manner, as to receive as much light as it could con- from the Latin 
tain, and then to turn it inſtantly towards his eye, without admitting the W. Watſon 
leaſt ray of light, beſides that brought in by the object. The inſide N, . 4 
of this box muſt be abſolutely dark, without which caution many of the Tin ad But” 
attempts would be unſucceſsful ; becauſe. the light in many of the ſub- 1746. 
jets was neither very lively nor very laſting. Therefore it was neceſſary Read Feb. 27. 
alſo, that the eyes of the obſerver ſhould be as free as poſſible from the 745-6. 
impreſſions of former viſion : ſo that it were proper to make theſe ob- 

ſervations immediately after Oeep, or to keep the eye you intend to 

make uſe of ſhut at leaſt - ; an hour before you enter the box. A proof 

to know whether your eye is properiy diſpoſed, will be expoſing a piece 

of white paper to the light in the tube, and then being able to perceive 

it's form and colour when turned towards you in the box.” 

He divides the phoſphor into ſeveral kinds; ſome of which ſhine of 

themſelves naturally, as the glow-worm and dates ; or adventitiouſly, 

as the fleſh of animals, which moſt probably ariſes from a degree of 
putrefaction, ſometimes too ſlight to be obvious to our ſenſes. Other 

bodies become luminous by attrition, heat, the free acceſs of air, and, 

laſtly, by imbibing and retaining the rays of light. Thoſe bodies that 

are luminous. by attrition, are amongſt others, ſome diamonds, and the 

hairs of animals; by heat, ſeveral fort of gems, and mountain cryſtals; 

from the free acceſs of air, the phoſpbori of Kraft and Homberg; from 

the aſpect of light, the Bolognian luminous ſtone, the preparation by 

Chriſtian Adolphus Baldwin of chalk diſſolved in ſpirit of nitre, as well 

as ſeveral others diſcovered by the late M. Du Fay, who found, that 

whatever ſubſtances would, by calcination, be converted into a calx, or 

whoſe concrete, from a ſolution in the acid of nitre, would bear fire 
ee, red-hot, theſe bodies were adapted to imbibe and re- 

aln ight. een een en, F 
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The greateſt number of pboſpbori are of the laſt mentioned kind, 
and theſe are principally the ſubjects of this treatiſe. Somè of theſe are 
natural, others artificial; but of theſe laſt the preparation is ſo flight 


# 


as not to change the nature of their conſtituent parts. The natural 
ppboſpbori are either foſſil, vegetable, or animal. The foſſil are, though 


very different in degree, ſome ſorts of earths, white ſand, lime-ſtones, 


ſtalactites, and ſeveral other figured ſtones, iſland: cryſtals, flints, { 
ſpecies of agates, white arſenic z. but no fort of metals, metallic or-ſul- 


hureous bodies, as jet, amber, except the before-mentioned arſenic, 
On the other hand, ſalts imbibe light, provided they are diveſted of 
every metallic principle; otherwiſe not, though pellucid as poſſible. 
For this reaſon, none of: the vitriols will imbibe light; but other ſalts 
will, though with a conſiderable difference as to quantity; for ſal. gen. 
and rock- ſalt imbibe very little; ſea- ſalt, if dry, and in cryſtals, much 
more; and, in like manner, ſal ammoniac. ; more yet, ſal, catharticum 
and nitre; weak in the natron of the Ancients, and alum ; but brighteſt 
of all in borax. | | p71 

In the vegetable kingdom we find very few phoſphor: ; that of dry 
rotten wood is weak, and not laſting ; it appears chiefly upon the edges 
and inequalities of the ſurface. But this is moſt remarkable in the rot- 
ten wood of the fir-tree, and ſome others, where in the dark you ſee 
ſhining ſpots as big as tares ; whereas, in full light, the whole ſurface 
appears alike. Some few barks are luminous, but not conſiderably fo; 
but no fruits, ſeeds, or their meals. Cotton appears very bright, and 
the cryſtals of tartar ; but fine loaf ſugar appears the moſt luminous of 


all, both without and within. Gums and reſins retain no light. 


There is a vaſt variety of phoſpbori in the animal kingdom, ſuch as 
the bones and teeth; to theſe may be added the ſhells of fiſh, egg-ſhells, 
the human calculus, bezoar, and in whatever parts of animals the ter- 
reſtrial principle is very predominant. But where there is a conſidera - 
ble quantity of oily matter, as in the hoofs, horns, and feathers, no 
light is manifeſt. "ii ä 

Having gone through the natural ↄphoſpbhori, he propoſes ſome queries 
concerning them; of which the firſt is, In what and how great a light 
the object ought to be placed? He tried different phoſphori in different 
degrees of light, and found them imbibe moſt light from the ſun itſelf; 


next in quantity, when the ſky was clear; and the leaſt in foggy wea- 


ther. Theſe experiments ſhould be made in the open air, and not in 
a houſe with the glaſs windows ſhut ; becauſe. many bodies appear lu- 
minous, when the light has come directly to them, which will not have 


that appearance when the light has paſſed through the glaſs. He laſtly 


tried what light they would imbibe from very bright flame, and found, 
that alabaſter itſelf, which is ſaturated more than any ſubſtance by the 
ſun's rays, imbibed exceedingly little. The next query is, How long 
theſe: bodies ſhould remain in the light to be ſufficiently ſaturated ? 4 0r 
60 were found the utmoſt length of time required for chat ui 


* 1 | : 
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The other query is, How long the received light will continue in theſe N 
pboſpbori lt does not laſt the ſame time in all; but continues more or e | 
leſs, from 2 to 8, in proportion to the ſtrength of the phoſphorus, and —_— 
the quantity of light received. 225 | | Ys; Bo 

Me pals now to thoſe phoſphori, 'which are produced by art; and, | 

firſt, to them which are made by the maceration of plants alone, and | , 
without any fire'; ſuch as thread, linen cloth, but, above all, paper. | 
The luminous appearance of this laſt is greatly increaſed by heat. This | | 
is confirmed by two experiments; the firſt is, by expoſing the paper, = 
ſpread upon an iron grate, to the naked fire, yet not near enough to KN 
ſcorch it, and then laying a warm brick thereon to retain the heat; by 
which means it was obferved, that where the paper was not fkreened by 
the iron grate, it was moſt luminous; ſo that, by the lights and ſhades, 
you might diſtinguiſh in the dark the image of the iron grate a conſide- 
rable time. The other experiment is the application of the paper to a 

late of warm . braſs; from which, when in the dark, you might very 
eaſily, by it's being leſs luminous, diſtinguiſh the margin of the paper, 
that had not been warmed by the braſs. Bork the ga 

He proceeds to take notice of thoſe phoſphori which become fo by the 
aſſiſtance of fire. But the fire here ſpoken of is not great, enough to 
diſſolve their conſtituent parts, but only ſuch as may affect the exter- 
nal parts of their texture, and that but gently ; ſo that the proceſs here 
mentioned is only drying or roaſting. For it is not the watery or the 
laline part in bodies which is torrefied; but the oleaginous, wherewith 
many vegetables, and moſt animals, abound. | . 

The white fleſh of animals, ſuch as that of chickens, becomes a. | 
phoſphorus by roaſting, as well as the tendons, and whatever parts of 8 
animals become glutinous by boiling, ſuch as carpenter's glue, iſing- bn. 
glaſs, to theſe may be added cheeſe. Bones, though they imbibe light 
without any preparation, have that property in a much greater degree 

when burnt, and their luminous appearance is much more lively. But 
roaſting has not this effect upon feathers, hoofs, horns, or whites of * 
eggs. The ſame operation, which produces ſeverał phoſphori from the 
animal kingdom, gives alſo ſeveral from the vegetable. Thus, by 
gently toaſting, gums, as myrrh, gum tragacanth, and others, appear 
luminous, tho' different in degrees; and this light is clear, in propor- 
tion to the gentle evaporation of their aqueous parts. By this treat- 
ment, nuts of every kind, pulſe, corn, coffee-berries, meal, bread,” and 

_ waters, aiſo become phoſphori. Turpentine, amber, and ſome reſins, 
require more fire before they imbibe light; ſo that you muſt diveſt 
them of their acid, and their light ethereal oil, to make them appear 
luminous. But here great care mult be taken that they boil no longer 
than from being white they turn yellow; for if you proceed longer, 

Your labour Slo fog oft i; © e ee 

It is neceſſary: that you ſhould be acquainted, that thoſe pboſpbori, 

which are produced by torrefaction, ſoon loſe their power, which, per- yy I 


haps, 
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maps, neither time, nor a thorough diſſolution of theit parts, can 4. | 
prive the natural ones of. In general, as long as the pho/phort, . gained 


torrefaction, preſerve their power, their light is more ſharp and 


ſtriking, but the natural, more weak. But thoſe that are gained by cal 
cination, and Baldwin's phoſphorus, ſeem to poſſeſs both the ftniking 


light of thoſe gained by torrefaction, and the weaker light of the naty- 
ral phoſpbori : the laſt they preſerve a long time, but the former is loſt 


by degrees much ſooner. The well calcined aſhes of plants, or rather 


their terreſtrial parts remaining after the ſolution of their fixed ſalts by 
waſhing, and neutral ſalts, continue phoſphor: : after many years, 80 
that, as far as we can judge, the luminating power which is gained by 
calcination, tho? not ſo intenſe, continues perpetual ; whereas that gain- 
ed by torrefaction always decreaſes, and in a very little while is no longer 
viſible. Some even, by this method, continue to imbibe light much 
longer than others. Gum Arabic, which continues longeſt, laſts 6 
days; bread, not one; and coffee, only a few minutes. However, at 


| any time, by a freſh torre factiön, you may recover theſe languid pho- 


phori; in which property they have great likeneſs to the Bolognian 
ſtone, and other phoſphori prepared by art. The phoſphor: gained by 
torrefaction, as well as that of Bolognia, will not imbibe light, while 


they are warm; and this laſt does not appear. ſo luminous when fir 


prepared, as when it has been ſo ſome time. 8 
The natural phoſphori do not differ. only in the before- mentioned 
particulars, but alſo in the colour of the light itſelf. The light of the 
natural generally appears either perfectly bright, or ſomewhat inclining 
to yellow : the artificial produces a red, and ſometimes a brown light; 
but there are ſome exceptions to both theſe rules. From theſe different 


appearances, the author conjectures, that there are two forts. of fire ari- 


ſing from different principles; viz. that in torrefied ſubſtances, from a 
3 and that of the natural, from a terreſtrial principle. 

n obſerving a piece of lapis tutiæ, which was rough and unequal on 
it's convex fide, fmooth and ſomewhat poliſhed on the concave; he 
found, to his ſurprize, that the rough ſide was luminous, and the 
ſmooth one not. He was very defirous of inveſtigating the cauſe of 
this appearance. He remembered that ſome poliſhed marbles did not 
imbibe light, or very little, and that at their edges; but, having loſt 
their polrſh, they did admit and retain it. He therefore conjectures, 
that bodies, according to the diſpoſition of their ſurfaces for the reflec- 
tion of the light, either ſuffer or prevent it's entrance into them. If this 
Poſition holds good in the reflection, why ſhould it not with regard to 
the refraction? Ele produces 2 experiments, which he apprehends not 
foreign to the*preſent purpoſe; but is yet making others, for his fur- 
ther ſatisfaction. He expoſed: a glaſs bottle full of- well-water to the 
light, and, as ſoon as poſlible, obſerved it in the dark. As he expected, 
it imbibed no light. Upon pouring into it ſome oil of tartar,” it became 


turbid and whitiſh, from the well · water being uſually impregnated with 
| _  calcarious 


5 
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calcariqus-/ matter. Upon obſerving. it then in the dark, after having 
been expoſed as before; it retained enough of a pale light to diſtinguiſn 
the ſnape of the bottle. In a bottle of rain water he diſſolved ſome 
talc; which ſtone, by rubbing, will diſſolye in water as ſalts do, with- 
out rendering it opaque ; to this ſolution he added oil of tartar, and 
this mixture was luminous; as; the preceding; He therefore concludes, 
that ſo. long as earthy: corpuſeles are very ſmall, ſeparate, and agreeing; 


in their ſurfaces with the water in which they float, they, readily; tranſ-- 
mit the light they receive; for which reaſon it is impoſſible; they ſhould: 
retain light enough to appear luminous in the dark. But, by the affu- 
ſion of the ſaline principle, the earthy corpuſcles unite with the water 
and ſalt; and from the union of theſe principles the mixture grows 


thick, whereby the ready tranſmiſſion of light is prevented; ſo that, if 


this mixture is without colour, or any thing metallic, the light will be 
ſtopped long enough to be viſible in the dark. But if, inſtead of oil of 
tartar, you add ſugar of lead, the mixture will be turbid, but retain no 
light. In theſe two experiments the water becomes a, phoſphorus. 

Gems, cryſtals,, and glaſs, whether whole, or powdered ever ſo. fine, 


retain no light; ſo that neither their tranſparency nor whiteneſs con- 


tribute to their becoming luminous in the dark. Of ſeveral diamonds, 


in all. appearance perfectly the ſame, ſome were very luminous, others 


not at all. Of many opaque ſubſtances, whether rough, poliſhed, or 
hnely powydered, ſome were luminous, others not. So that it appears, 


that not only the external, but the internal texture of bodies alſo, may 


- 


conduce ſometimes to their being luminous. 


From the preceding experiments, the author is led to make ſome 
inquiries into the cauſe of this luminous appearance; and takes notice, 


that almoſt all bodies, by a proper treatment, have that power of ſhine- 5 


ing in the dark, which, at firſt, was ſuppoſed to be the property of 


one, and afterwards only of a few. How this is brought about, is not 


very eaſy to ſolve. If we ſuppoſe with ſome (from which our author, in 


ſeveral paſſages of this work, ſeems not averſe), that the light from a 


luminous body enters and abides in the phoſpbori, we ſhall find ſome- 
what new to admire: in light itſelf. It is no new opinion, that this fluid, 
conſiſts of very fine particles, which are continually darted forth from 
2 luminous body, in all directions, with a very great velocity: but it 
has by nobody been laid down hitherto, that theſe particles are not diſ- 
lolved by the violence of their agitation, not diſperſed, nor immediate 
ly ceaſe to exiſt; but ſubſiſt ſtill, and adhere to what bodies come in 
their way, as heat does, and are the cauſes of odours. If therefore the 
particles of light are not diſſolved as ſoon as they are. emitted from a 
_ Tadiant, body, but continue ſome; time, what elſe is Suired, but that 
we allow it's atmoſphere to every lucid appearance? If the pboſphori 
ſhine with a borrowed light, but not with - their own, and that only 
when put in motion, and fired by the rays of a ſhining body, which. 


ſome experiments ſeem to confirm, then other new. doctrines will ariſe. 


There 
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OA There muſt be then a hidden, a ſecret principle in bodies, to be st! 
. up by this moſt ſubtle fire. There will be in the univerſc a certain per · 
us fire from theſe phoſphort ; the matter of which,” tho? conſtantly; 
e 5ta by burning, "does not. waſte enough to be obvious to our 
ſenſes. 
I cannot conclude my extract of this author, withoar mentioning; 
that his work is the reſult of a great variety of very ingenious obſerva- 
tions, and of experiments made with the utmoſt accuracy; to which 
I may add, that where-ever he makes any conjecture concerning their 
cauſes, he does it with all poſſible decency, and ſubmiſſion to the Jadg: 


| ment of the learned. 


| The Lacrymz XL. The glaſs- me or drop, commonly called Lacryma Batavica, 
Batavicz, ov or Lacryma Boruſſica, becauſe it was firſt made in theſe countries, is 
2lafi-drops,the much celebrated among Natural Philoſophers, upon account of the ſin- 


e gular phænomena which it exhibits, and which have for a long time 
ferveſcence, Exerciſed their ſagacity. 


accounted for The make of this drop is as ſimple as its explanation is difficult. It 
© 1 by the ſame is the work of the meaneſt workman in a glaſs-houſe. On the top of an 
principle. By iron- rod they take up a ſmall quantity of the matter of glaſs in fuſion: 

Claud, Nic. le P rere, 8 

Cat, M. D. they let it drop into a pail of water: the drop makes that part of the 

F. R. S. &c. water which it touches, to boil with a hiſſing noiſe, as a red-hot iron 

Tranſlated would do, which it reſembles in that inſtant ; ; and when it does not 
tendon ; break in this operation, as it moſt frequently does, it forms the little 

T. S. MD. Pyramidal maſs, which is known by the name of a glaſs-drop the effects 

N®. 492. whereof I will firſt relate, and then endeavour to account for chem. 

p. 175. Apr. &c. 1749. Read June 15. 1749. f 
- Experiment 1. This drop is of ſuch hardneſs and reſiſtance, that it bears ſmart blows ; 
of a hammer, without breaking. 

Exper. 2. Nevertheleſs, if you grind the ſurface of this drop which reſiſted the 


hammer, or if you only break the tip of the ſmall end or tail, the whole 


 ſhatters into powder. 
This ſhattering of the drops is attended with a loud report ; and the 


Exper. 
ah, duſt or powder to which it is reduced, ſhoots out, and ſcatters all 
around. 
Exper. 4. If the drop be ground with powder of ny; imbibed with oil it 


often eſcapes breaking. | 

Exper. 5. If this experiment be made in the air- pump, the drop burſts with 
greater impetuolity, ſo as ſometimes. to break the receiver; and it's 

5 duſt is finer than when done in the open air; and if it be made 1 in the 

. dark, the drop 1 5 burſting produces a little light. . 

F Exper. 6. If this drop Be annealed in the fire, it loſes all theſe ſingularities; 


and being reduced to the ſtate of common glaſs, ir eafily breaks under 
| the hammer; and does not burſt upon breaking the ſmall end. 
Exper 7. The drops that are made by letting them cool in the air, produce 


5 The | 


no other effects than ne which have been annealed. 


The. 3 Batavicæ: 


The firſt Natural Philoſophers who endeavoured to inveſtigate the 
3 of theſe phænomena, imagined that they found it in the air; Some 
of them ſuppoſed, that this air as ſhut up in the drop by the cruſt 
which the cold water forms on it's ſurface while it is yet red-hot; and 
attributed.it's rupture to the violence with which this air iſſued through 
the too narrow paſſage made for it, in breaking the ſmall end of che 
drop. Others maintained on the contrary, that the drop, in this ſtate, 
contained no air at all, nor any thing but particles of fire, or ſubtile 
matter; or, in one work a vacuum of air; and that the ſudden burſt- 
ing of the drop was occalioned by the impetuous entry of the air into 

this ſort of vacuum. In fine, the Carteſians have ſubſtituted their ſub- 
tile matter in the room of this exterior air, and ſay, that the drop is 
burſted by the leſs ſubtile particles of this matter; which entering with 
force into the drop by the opening made therein, and finding large 
pores on the inſide, and ſmall ones on the outſide, burſt the ſides of 
the drop, by ruſhing from the centre to the circumference, wherewith 
it's paſſage is obſtructed. 

Meſſ. Mariotte and Homberg came afterwards; being provided with 
an air- pump, they cauſed one of theſe drops to be broken in vacuo; 
and Homberg having obſerved, that it broke therein better and with a 
louder report than in the open air; ; they both inferred, that neither the 
impetuous entry of the outward air, nor that of a Auid ſomewhat leſs 
groſs, could be the cauſe of this ſhock; becauſe the receiver of the 
air- pump is void of theſe fluids; and even if a little ſhould remain there- 
in, it is too much rarefied, and too thin to be capable of ſuch an effect. 

Mr Mariotte, thro' ſome remains of attachment to an opinion, which 
he had held to that time, did not intirely exclude the exterior air from 
the cauſe of the phænomenon gf the drop; but thought proper-to add 
another to it; which he makes uſe of as a ſubſtitate in caſes like thoſe 
ol the preceding experiment, where the eee of the 05 or of a 
fluid nearly ſimilar to it, plainly appears. 

Mr Homberg ſhews no indulgence to the exterior fluid ; and aſcribes 
the whole to the new 'cauſe, which is, the quality of tempered glaſs, 
which the drop acquires, like ſteel, by being thrown red-hot into cold 
water. This tempering, according to theſe great Academicians, con- 
fers at the ſame time more; ſpringineſs to the parts, and leſs connection 
with each other. When a ſteel ſword-blade is bent forcibly, it breaks 
more eaſily than one of iron; and the jarring which is occafioned by it's 
ſpring, is capable of breaking the other parts of the blade: and thus we 
ſee, that it generally breaks into ſeveral Pieces. This Diane? 18 the 1 972 of 
of the Lacryma Batavica, or glaſs- drop. | 

This is the point to which I found things Wobei when 1 began to 
ſtudy the phænomena of the glaſs-drop. 

The air was partly - baniſhed: from the inſide of this ** of n; = 
18 is none in the liquid red-hot: matter of a 7 furnace. It was 
purely out of complaiſance for a generally received opinion, that Mr 
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| n allowed the exterior fluid any ſhare in the phznotnenon ; 4 
Mr Homberg put the finiſhing hand to it's excluſion. But the fort of 
temper given to the drop by plunging it red-hot into cold water, and 
it's compariſon with tempered ſteel, is not ſo much a cauſe as a com- 
pariſon: / and moreover, is this compariſon very juſt ? Can there be 
any between a long, thin ſword-blade, which breaks into two or three 

„and a thick - inflexible maſs of glaſs, which flies into powder, 

The tail alone of the drop might ſeem to favour this parallel: but an ex- 
periment, which I made, entirely deſtroys this opinion, and proves, 
that it is not the ſpring, or the vibrations of the parts of the N that 
occaſion it's burſting. 

I put about half the tail of a glaſs drag into a vice between two bits 
of deal-board of about a finger's breadth. I ſcrewed the vice, till ] 

law this ſmall cylinder or thread of glaſs make impreſſions in the wood 
on each fide for its lodgment, in order to be ſure that it could not be 
ſuſceptible of vibrations. In this condition I broke the end of the tail, 
ſupporting it on my nail, to prevent forcing any part but the end which 
I intended to break; and in order to be the more certain of giving no 
ſhack to the part that was ſqueezed in the vice. My drop flew into 
powder as uſual; and the portion fecured between the two bits of wood, 
perfectly retained it's figure in the impreſſions wherein it was lodged. 
But when I touched this little cylinder, it was reduced to powder, much 
in the ſame manner as is ſaid to have happened to ſome men who had 
been ſtruck with lightning. Now, it was not poſſible for this glaſs to 
receive, or convey to the body of the drop any vibrations; or if any, 
they muſt be infinitely ſmall ; and yet the effect was preciſely the fame 
as uſual. Therefore the ſyſtem of vibrations is not happier than thoſe 
invented before it. 

It is among the glaſs- workers, and in e art, that the ſecret of the 
Lacmma Batauica, or glaſs- drop, is to be ſought; and there it is that 1 
think I have diſcovered it. 

All thofe who have feen glaſs- houſes know, that when a piece fails in 
the hands of a warkman, he throws it afide; and this piece is not long 
expoſed to the air, before it breaks in pieces: and when the fame work- 
man has ſucceeded in making a piece, and is willing to preſerve it, he 
takes great care not to let it cool in the air; but carries it hot into an- 
other oven of a moderate heat, where he leaves it for a certain pace of 
time. And this laſt operation is called axnealing the glaſs. 

A Natural Philoſophef, who is witneſs to this nen, ought 
to inquire into the reaſons and neceſſity of it. 

How comes it that the glaſs, which cools in the air, breaks; and 
when it has been nealed, it does not break ? EY the readrs if am 
not miſtaken. 283% 

A bit of melted glafs, red hot * kquid! at tle tome (tions, is in that 
Kate, purely becauſe it's particles are divided by ſo great a quantity of 
n of five, or ſubtile matter fo violently w—_ * 1 e | 
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| Die Lacrymæ Batavicæ. 

ponent parts of the glaſs do hardly touch ohe another: they fwim, fr! 
may be allowed the expreſſion, in a flood of this matter of flre; and fot 
this reaſon it is, that melted glaſs affects the colours of fame. 

When this ſubſtance is expoſed to the air, the coolneſs of this fluid, 
which touches the ſurface of the glaſs, cools that ſurface firſt; that is, 
brings the particles nearer together, braces their pores, and thus ittipriforis 
the particles of fire, which {till fill the inſide of this ſubſtance. White theſe 
fiery particles find pores enough on the ſurface, to move freely, the glaſs 
continues whole; but when the glaſs grows colder, that is, when the 
pores of it's furface begin to confine thefe Hery particles; then their 
whole action is exerted againſt the parts of the glaſs, which they break 
into a thouſand pieces. In order to avoid this fracas, nothing more is 
requiſite than to keep the pores on the ſurface of the glaſs wide enough 
that the fiery particles contained therein may paſs through, and fly off 
inſenfibly. Now, this is what is done, by putting the hot piece of 
glaſs into an oven, the moderate heat of which keeps theſe pores open 
to a certain pitch, and yet allows the glaſs to acquire it's due confi- 
ſtence in this ſtate of middling poroſity : wherein conſiſts the annealing 
of glaſs and other fuſed fubſtances. ki 

Hence it appears, that all unnealed glafs carries within itſelf it's prin- 


— 


ciple of deſtruction, which is the matter of fire impriſoned. But the 
Lachryma, Batavica, or glaſs-drop, is in this reſpect, in a worſe cafe ſtill 
than unnealed glaſs : for beſides that it has not been expoſed to this 
ſecondary heat, which keeps it's pores open, till the glaſs has acquired 
it's due conſiſtence, for fear that the coolneſs of the air alone ſhould not, 
cloſe it's pores foon enough, and impriſon a fufficient quantity of the 
igneous matter, it is ſuddenly thrown into cold water, which by it's 
coldnefs and weight is fitter than the air to produce fuch an effect ſpee- 
dily and effeftually. Wherefore the only ſurprizing circumſtance in 
theſe glaſs-drops is, that any of them remain without breaking, by the 
great quantity of igneous matter ſuddenly ſhut up in them by the cold 
water. And indeed this accident befals more than one half of them; 
and thoſe that eſcape, doubtleſs owe their preſervation to the ſpherical 
or cylindrical figure of the compact ſhell, which the coldnefs of the 
water forms on their ſurface : for it is well known that this figure produces 
an equality of reſiſtance on all ſides, which conſiderably increaſes the reſi- 
ſting force: and this is'the firſt reafon why, as ſoon as this æquilibrium 
is broken, either by rubbing away one ſide of this ſurface, or by mak- 
ing a hole in it, or, in fine, by breaking the ſmall end of the drop; 
the reſiſtance is inſtantly overcome, and the igneous matter, impriſoned 
5 — the glaſs, and conſtantly upon the ſtrain againſt it, burſts it into 
Powder. The | 8 
This deſtroyed æquilibrium is but one diſpofition that favours the 
effect of the impriſoned igneous matter: but the communication which 
8 opened for it with the ſubtile exterior fluids, roufes this matter which 
is m a ſtate of inactivity, develops it's ſpring, kindles it ſomewhat in 


The temper- 
ing of ſteel. 


Te Lacryme Batavice. e 
the manner of the phoſphorus, which produces no effect while (cloſe 
ſhut up, but takes fire, as ſoon as a free communication witli the out- 
ward air is given i.... % 

On the union of theſe cauſes depend the phænomena of the glaſs-drop. 
It is of a hardneſs that reſiſts the ſtrokcs of a hammer, becauſe the vio- 
lent condenſation, given to it's ſurface by the cold water, into which it 
was thrown when in a ſoft ſtate, rendered it's texture very cloſe, com- 
pact, and conſequently hard. It burſts with great noiſe ; and in ſo do- 
ing it retains the character of all the effects produced by the exploſion 
of the igneous matter. It's duſt flies two or three feet all around, be- 


cauſe it is puſhed forward by the action of a fluid contained in it's cen- 


tre; which would not happen, if it had been the effect of an exterior 
fluid. This ſame duſt of the glaſs drop darts forward with greater force 
in the air-pump than in the air, becauſe the air is an obſtacle; of which 
it is freed in the receiver of the air-pump : wherefore it ſometimes 
breaks the receiver; and for the ſame reaſon it's duſt is finer, that is, 


more minutely broken, as being done by a ſtronger power, and leſs 


counter- balanced. This violent exploſion produces light, becaufe the 
property of ſhining lightning is always the effect of ſuch an exploſion 
of the matter of fire: wherefore this fact affords another proof, that 
this matter is the A of the phænomenon of the drop. | 
If the ſurface of the drop be ground with fine powder of emery, im- 
bibed with oil, it frequently happens, that it does not burſt y becauſe 
the ſort of oily maſtic that reſults from this mixture, ſtops the pores 
of the drop, and prevents the ſudden communication of the exterior 
fluids with the impriſoned igneous matter; and as glaſs cannot be 
ground with very fine emery and oil, but by long rubbing; ſuch rub- 
bing heats the drop, and gradually opens the pores ſo as to grant an 
inſenſible paſſage to the igneous matter, whereby the drop becomes at 
laſt in the ſame caſe with nealed glaſs; and in the caſe in which itſelf is, 
when it is put into the oven to be nealed. | 


When a glaſs-drop is made, by ſuſpending it in the air only, it does 
not break ſooner than nealed glaſs : becauſe as this ſmall maſs of glals 
retains it's heat a long while in the air, the heat ſerves as à nealing- 
oven, and keeps it's pores dilated long enough for the igneous particles 
to find a free paſſage. It Bees 116 

The principles, by which I have accounted for the effects of the glaſs- 
drop, are not confined to this phænomenon alone: they are more ge- 
neral than is commonly imagined. Some corollaries, which I ſhall de- 
duce from them, will prove what I advance. ; 1 l 1 ot 

Steel, like the glaſs-drop, acquires it's hardneſs by being plunged 
into water: and if Meſſ. Mariotte and Homberg had compared them to- 
gether in this circumſtance alone, they had been in the right. 
The moſt celebrated Natural Philoſophers, in order to aceount for 


the tempering of ſteel, have had recourſe to different arrangements of 
| #35 33636 108 


8 | De Lacryme Batavicæ. 1 
it's parts produced by the fire, and fixed, by the cold of the water, in 
the new ſtate, in which the violent heat had put them. 
The mechaniſm of the tempering of glaſs- drops, applied to that of 
ſteel, is the moſt ſimple of all the hy potheſes, and anſwers all it's pro- 
perties, which are theſe: 1. Tempered ſteel has a coarſer grain. 2. It 
is increaſed in bulk. 3. It is more hard and brittle. 4. By annealing 
it becomes leſs brittl eee. 8 ee 
Steel made red-hot is filled and ſwollen, 
the igneous matter. In this ſtate, the cold water, into which it is 
thrown, compreſſes and cloſes the parts of the ſurface, while the im- 
priſoned igneous matter dilates the pores within: thus the texture of 
ſteel becomes more compact by theſe two cauſes, while it's pores are 
dilated. | 9 NN 5 ne bevy "ne Big 
Theſe large pores conſtitute the coarſe grain of tempered ſteel. It's dila- 
tation by the igneous matter, which could not be thoroughly condenſed 
by the cold of the water, cauſes it's augmented-bulk': the cloſe texture 
of the ſubſtance that ſurrounds the pores, and the impriſoned igneous 
matter, occaſion it's hardneſs and brittleneſs. It's recoction or:anneal- 
ing deprives it of this brittleneſs, and of a part of it's hardneſs: becauſe 
it opens this texture, which it relaxes at the expence of the neighbour- 
ing pores, and drives the igneous matter out of it. | | 


, 


and it's pores dilated, by 7:z/anation. 


The fermentation of acids and alkali's ſeem, to me to be another Fermentation. 


corollary of the ſame principle. 


1. It is pretty univerſally allowed, that the acid particles have the 


figure of ſmall needles ; and that alkali's are ſpheroidal or-:polyhedrous 
bodies with a vaſt number of pores proper to admit the acid needles. : 

2. Experience ſhews, that ſalts are alkaliſed by fire, and that our 
Juices are alkaliſed by heat, Sc. What can the repeated action of the 
fire produce on falts, in order to alkaliſe them ? It calcines them, blunts 


their points, and hollows them with a vaſt number of pores; and we 


ſee with the naked eye, that calcination has this effect on all bodies. 
In a word, it converts an angular very ſolid body into a very porous 
and light ſpheroid; and this body is an alkali by the firſt ſuppoſition. 
3- Calcination introduces, and generally leaves in the pores of the 
calcined body, after the operation, a great quantity of igneous matter. 
This matter is perceptible to the ſenſes in the Lapis Bononienſis, which 
becomes a phoſphorus by calcination ; in lime-ſtone, which by calcina- 
tion is furniſhed with ſo great a quantity of igneous matter, that, in the 
efferveſcence, which is raiſed in it by throwing a little water on this 
ſtone, you may kindle ſulphur or a match by it. The alkaline, or al- 
calized ſalts alſo, that is, thoſe which are calcined, have their pores full 
of the igneous matter. bo W enn 
4. Such is the nature of the igneous matter, that it tears aſunder 
whatever oppoſes it's paſſage, and makes it fly off with a report. 
This principle is u iverſally allowed : the effects of gun- powder, of 
volcano's and earthquakes, prove it: and to come nearer our ſubject, 
| | unnealed 


4 


much upon breaking it's {mall end. | (17 ESE wo 
_ 1. Whereas an alkali is a ſpongious body filled with the igneous matter, 


The Lacrymæ Batavice. 


unnesled glaſs breaks in the air, and the Lecryma 'Batdvics does 


and an acid are points proportioned to theſe: pores ; theſe ought to be 
regarded as ſo many pegs or pins, which enter into the holes on the 
ſurface of the alkali, and fill them up exactly: whereby the igneous 
matter is impriſoned; and by the preceding principle it burſts the alca- 


1 5 


be globule with noiſe, and ſcatters around the acid pegs, in the ſame 


manner as it burſts the glaſs- drop. E n 
A mixture of an alkaline and acid liquor being compoſed of an infi- 
nite number of ſuch particles that burſt and broke to pieces, the liquor 
muſt take up more room, or ſwell. The particles of air therein con- 
tained, being toſſed about by all thoſe little exploſions, together with 
the neutral liquors, which are a vehicle to the ſalts, form the ſcum or 
froth ; and the igneous matter, which gets out of the alkali's, and is 
agitated by the ſhocks of all theſe exploſions, produces heat, drags 


with it the aqueous and other volatile particles, which form the ſteam. 


Tet there are cold fermentations, becaufe then, either the motion of 
the particles of fire, and their fracas, is inconſiderable; or becauſe theſe 
particles fly off eaſily by a dire& motion. Moreover, at this day that 


we have it in our power to be convinced, that the bruſb or ſtream of 


electric matter is very cold, nobody will be ſurprized, that a ſtream of 
the matter of fire may produce cold. 5 

If all the alcalious corpuſcles burſted at once, the fermentation would 
laſt but an inſtant: but as the acid liquor requires a certain ſpace of 
time, to penetrate the whole alcaline liquor, and fill the pores of the 
alcalious corpuſcles, the fermentation is performed ſucceſſively in a cer- 
tain number of corpuſcles at a time, until they are all broken: and this 
ſucceſſion conſtitutes the duration of the fermentation; which ceaſes 
when there are none of the alkali's left entire. b | 

Theſe principles not only ſerve to explain the fermentation which 


reſults from the mixture of acids and alkali's, but alſo almoſt all the 
motions of this kind, which are occaſioned by the mixture or penetra- 


tion of two or more ſubſtances. | 

For example; lime, which we have mentioned above as a body filled 
with the matter of fire, and which produces an efferveſcence capable of 
lighting ſulphur, if water be thrown on it; lime, I fay, produces this 


effect, only becauſe the particles of water, which enter into it's pores, 


have a tendency to ſhut up the igneous particles more cloſely, It is by 
a mechaniſm entirely fimilar, that Homberg's phoſphorus kindles into 
flame, upon being expoſed to the air: tis upon this principle likewiſe, 


that a mixture of ſpirit of wine and water acquires a new degree of heat; 


and fo of other phanomena of this nature. 
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J. Hob the ſpring called La Fontaine du Salut is at a good Of the Fr. 
| diſtance from the town of Bagneres, it is, nevertheleſs, as much ine du Sa- 
frequented as any in that country; and, beſides it's admirable effects in lt. —— 
curing a great number of diſtempers, it likewiſe offers, to the eyes af bs 3 
the lovers of Natural Hiſtory, a very remarkable ſingularity. or ber obhſerwa- 
In the firſt bath, through which the largeſt of the two branches of hen,; commu- 
the ſpring flows, there are found, from time to time, ſmall ſtones, of eee by NM. 
the colour of iron-ruſt, and of a regular figure; being either parallelo- ee ee 
pipedes with mp" angles, of which the ſides are unequal z or ſmall ,-,,, y l 
ſolid bodies with 6 ſides, only differing from cubes or dice in this, that Sc. of Bour- 
the ſurfaces are not perfectly perpendicular one to another, but a little deaux ; in 4 


inclined z as alſo commonly longer than they are broad, and broader ul = 
than they are high. 4 51 9 9 N DS, 

The largeſt which IT have ſeen were but 11 lines in length, 94 in 472. p. 26. 
breadth, and 6 in height: they are moſtly a great deal ſmaller. I have Jan. &c. 1744. 
one which is very odd, being a parcel of 100 in one lump. There are R-24 Mar. &. 
ſome on which one may obſerve ſhining tri, that ſeem to be of a me- 3 4. 
tallic fubſtance. 1 5 ; DEF * TRY 

| have heard, that a great many ſtones like theſe are alſo found on 
the ſides of a brook in Spain; from whence, without doubt, they got 
the name they are commonly called by, of Ferreles 4 Eſpagne. 

About two months ago, happening to take a walk in the road newly 
| made between Bagneres and the Fontaine de Salus, I perceived, that, in 
digging the ditch on the fide of the road, the workmen had laid open a | 
rock of a ſort of imperfect late, but ſofter, and of a lighter colour, 
than ſlate commonly is. The rock itſelf js compoſed of layers or beds 
lying almoſt parallel one over the other: the ſubſtance of the ſlate feems 
to be a compoſition of fibres or ſtrings, placed on the ſides of each other, 
and equally inclined to their beds or layers; whence it comes, that, 
upon breaking them with a hammer, the pieces, ſometimes, are pretty 
like the figure of a regular parallelopepid with oblique angles. 

Upon a narrower examination of this fort of ſlate, I found a great 
numver of parallelopiped ſtones, like thoſe before ſpoken of, only 
imaller; I have feen them of all fizes, from thoſe in which the largeſt 
ide is but of 2 or 3 lines. I obſerved" alfo, after having broken to 
Pieces ſeveral little bits of ſlate, certain black ſpots ; which, by the help 
of a microſcope, I found to be real figured ſtons. 
Beſides this, took notice, that every one of theſe ſtones, as long as 
* remains in the rock, is always found between two bundles or e 

ö 0 
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4 Of the Fontaine du Salvit. 7 reg 
of tranſparent fibres, of which, generally, one is placed on the one, and 
the other on the oppoſite ſide. "Theſe bundles are larger in great ſtones: 
thoſe which ſeem, to the naked eye, to be but ſmall black ſpots, are, 
nevertheleſs,. accompanied by their bundles. oo © bl . 
I have ſome of theſe ſtones, where the tranſparent fibres, of which 
every bundle is compoſed, had left a vacancy in the middle of their 
axes : this ſort of conduit being coloured with a matter of a ruſty co- 


Jour, one finds likewiſe, ſometimes, between the fibres a little of this 


ruſty· coloured matter; and now- and- then metallic and ſhining veins. 
One might ſay, that the uſe of theſe tranſparent fibres is the ſame as of 
ſtrainers; which (let the matter be of a metallic nature or not) ſuffer 
nothing to paſs thro* them to the little ſtones, but ſuch particles as are 
proper to advance their growth, and ſo to ſerve: them as it were for 
roots. In bits of imperfect ſlate, though harder, and of a bluer colour, 
than the ſort I before mentioned, are found ſmall ſtones, of a like figure, 
but different in this, that they are of à fine and ſhining braſs colour, 
They are, as well as the others, accompanied by tranſparent lumps. 

One meets likewiſe with large ſtones of the colour of iron-ruſt in ſe- 
veral rocks thereabout. It is probable, that the Fontaine de Saldt paſſes 
thro* one like that I have deſcribed ; and, if it meets-with-any of theſe 
figured ſtones in the ſides of the conduits thro* which it paſles, it eaſily 
looſens them, and carries them along with it. The bundles of tranſ- 
parent fibres ſtick pretty faſt to the ſlate or rock, but are lightly faſ- 
tened to the little ſtone, from which they are very eaſily ſeparated: 
Hence it comes, that all thoſe which fall into the bath, or Fontaine dt 
Salut, are got thither without their bundles. __ 

'The formation of theſe ſtones deſerves to be examined : if it was 
carefully ſtudied, it might, perhaps, give light to the formation of 
other figured ſtones. It even ſeems, that, by beginning with this fi- 
gure, which is the moſt ſimple that one can imagine, one may the ra- 
ther hope for ſucceſs in the like inquiry. 4044 

This parallelopiped figure with oblique angles is common to many 
ſtones in the country of Bagneres, and the neighbouring. mountains. 
Several cryſtallizations of the grotto of Campan break into fragments of 
this figure: thoſe which hang down from the top of the vault of that 
grotto, are, originally, ſmall hollow pipes, formed by the water which 
trickles down drop by drop; and whole outer ſurface, fixing themſelves 
by their ſmall baſes, forms, by degrees, a ſort of blunted pyramids, 
which, like ſo many rays from the axis, which is nothing but the hol- 
low pipe, become ſolid at laſt. This axis ſeems compoſed of plates, 
almoſt cylindrical, laid one over, another; but, if broken, the Whole 


divides into fragments of a parallelopiped figure. The blunted pyra- 


mids, that are about the axis, divide themſelves at firſt into other 
blunted pyramids; but, afterwards, almoſt all theſe fragments divide 
of themſelves into other fragments of a parallelopiped figure. Feen 
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5 Of the Hot Springs at. Carlſbad. 38 569 
The ſtone of the mountain of Barege, upon which the a/teftos grows, 
breaks alſd conftantly ihco fragments of the ſame figure. 
I have hkewiſe bebe a bit of rock half tranſparent, the fragments 
of Which are like the othets. e Nee 425 
Having ſeen ſeveral productions of nature, in which one diſcovers, 
chat the figure I have been ſpeaking of ſo remarkably prevails, I was 
neverthelets ſurprized, when I dad the ſame figure in the ſediment of 
the Water of the Fontarye de Sal. 
had let a conſiderable quantity of the water of the mineral ſpring 
evaporate; there remained a ſhining duſt, in which I could diftinguiſh 

nothing. 1 (ot looked at it through a microfcope ; and; among ſeve- 
rat cryſtals of a leſs regular figure, I found many which were quite re- 
gular and well-ſhaped, with ſix faces, and oblique angles. Several per- 
ons, who have, at different times, been eye - witneſſes of this ſight,” have 
„ // /// ß 
The waters of this ſpring contain no iron, as it is commonly be- 
lieved. When you put the tincture of galls in it, it grows neither 


black nor red: this mixture only turns it a little, and makes it look 
whitiſh, after having ſtood ſome ho ufs. 
When theſe waters are evaporated by a mild and equal heat, the ſmall 
cryſtals are found fwimming on the ſurface; where they join, and form 
a film upon the, water; ſome of which ſticks alſo to the ſides and the is 
bottoms of the veſſel. Thoſe cryſtals which are formed firſt,” are inſi- | 'Y 
pid; but thoſe which are produced towards the end of the evapora- 
tion, are, indeed, of the tame ſhape, but of a tart and faltiſh, taſte. 
There remains yet a little of this matter, which cannot be reduced to 
very regular cryſtals: it is of a very ſharp and pungent ſavour, but has 
nothing of the prevailing character of acid or alkali; at leaſt, it makes 


no ſenſible impreſſion upon blue paper. 


The waters of the ſpring du Pied have the ſame quality as thoſe of 
the Salft : they produce the ſame effect when mixed with galls ; yield 
cryſtals exactly of the ſame figure, bur in yet greater quantity. | 

| have not made the ſame experiments with the other ſprings at 
Bagneres; but, it is probable, they do not differ from the former, ex- 
cept as to more or leſs.” e TT 


Il. Carlſbad is à ſmall town not far from the frontiers of Saxony, Of the bor 
ſituated in an hollow between two high mountains; a ſmall river called rings at 
Toeple runs through it from S. E. to N. W. The principal fountain Cariſbad; 
riſes on the N. E. fide, about 20 paces from the river, and about 5 or 5 2 
6 feet higher than the ſurface of the water. This ſpring riſ "'D. Þ 

et higher than the ſurface of the water. This ſpring riſes through a D. P 
ſquare tube of wood, whoſe diameter is about inches, with a conſider- to the Czari- 
able degree of violence : - whence” it is called the Sproudle, or Furious os army. 
Fountain. It comes from the mountain on the other ſide, and paſſes N. 433. P. 
underneath : FI i 19. OR. &c. 
- neath the river, where the petritying quality of 18 oon water has 4%. Read 
ormed for itſelf an aqueduct of 7 ophus, through which it is conducted Nov. 23. 
VOL, X. 7; Part its UT ELM. ISSN 4 D eu ee I to 1749. 
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times of forming the /ame/te. 008 tephus is hard, and receives a good 


Firſt of all, I obſerved in the chinks and hollows of che ordinary 
rock-ſtoric very ſmall #vlecile looſely adhering z 1 found ally cluſter 
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1 Len and of it they make ſniiff-Boxts, heads of canes, and Other toys. 
4 ome years ago, in diggitig to lay the foundation of a church, 40 or 
6 30 paces higher up the hill, they found vaſt quantities of this Zophys, 
il which was in many places ſo decayed and rotten e very. loft 
"tr clay), that they were obliged to dig ſeveral fathoms deep, before they 
1 could find a ſolid foundation. Here they threw out great quantities of 
3 the piſolitbus, of the kinds I ſend you, which are compoled. of the 
E! ſame matter as the fopbus, though of a very different conſtruction; the 
1 tophus being made up of plains joined together, whereas the pr/olith 
13% are globular, and compoſed of ſeveral ſpherical ſhells. Some globules; 
44 are found above an inch in diameter, but more commonly about the 
14 bigneſs of white peas, and decreafing gradually in 6ze till t ey. become 
1 as ſmall as fine ſand, and at laſt common topbus.  _.... 
41% The ſeveral. ſhells. which compoſe theſe globules differ in tolour as 
m1 : the lame!lz of the other tophus do: but thele ſhells: ſeparate more eafily 
33 than the Jamellz, and ſhew that the colour often conſiſts in one very 
1 thin ſhell between two thicker oge s. 
1% Such kind of tophus, with piſolithz, is found at other places; but | 
14 have never yet met with any Body who could give a ſatisfactory account 
mer of it's formation. Some think the e are drops of water petrified, 
7 as they are found commonly near falls of water Which is impregnated 
115 with the like ſtony matter: and as the Imalleſt ſcattered drops — 55 
Wi if fly fartheſt from the centre, they ſo account for the gradual diminution 
1 in magnitude of the piſolitbi. Others affirm they grow from the vs 
1 pour of this petrific water, though they cannot tell bow. 
6 Amidſt this uncertainty, I determined, whilſt I was on the ſpot, to 
14 ſpare no pains to ſearch after (and diſcover, if poſſible) the manner how 
Al theſe regular globeus bodies are produced. I have already. told you, 
464 that the waters of theſe hot ſprings at Carlſbad are fo replete with to- 
1 657 pPhaceous matter, that where-eyer_they run, maſſes of taphus are form- 
oy ed; and when theſe waters are cold, a ſcum (like the little ſcales of the 
64 ſame matter) rifes on the top, ſome of which I ſend you, and ] believe 
ws you will think it, on examination, little or nothing different from the 
hk ſubſtance of the component matter of the piſolithi, or from that which 
1 forms the common tepbus, which I ſuppole to differ from the polity 
| 
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| Ruger ſooner, and others later, a difference in ſize muſt conſequently 
appen, and their arrangement muſt be according to their proportion 
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low, out of which they take this, and ſell it for the ſcouring and po- 
liſhing of ſilver, Sc, In this hollow it is very warm and ſuffocating, 


eſpecially. in rainy weather, and then there riſes from it a ſtrong va- 


Our. | 


On the other ſide of the river, at the foot of the mountain, are a good 


many houſes, and a broad ſtreet; croſs under which the ſtream runs, 
and in the winter no ſnom lies on the place where it paſſes. Some rooms 
in a houſe built here are always warm like a bagnio, and in one of the 
cellars. may be heard the noiſe of the water running under ground. 
Along this ſide of the river are ſeveral hot ſprings, which. differ in 
quality from one, another, as well as from the water of the ſproudle. 
The principal of theſe; is called the mill-fountain (from. it's being near 
mull) which, is much uſed, and reckoned milder than the /proud/e. 6 
s not near ſo ſaturated, with the limy matter, and forms. ſcarce. any 
us. „ elite ao Ed | n 12 
Theſe ſprings either have different ori 
divides in the body, of the mountain into 
 cording| to the nature of the paſla 
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heb bite, bit tir fates ae the Lie, ger i there'd dſt b 
the quantity they yield. The ſproudle is ſo full of the ſtony matter, 
chat any thing laid into it is covered over wir a thick topfius in A fe 

days. When the Water is taken up, and let ſtand a little in the air, it 
incruſts the veſſels. that contain it, and it's ſurface is covered with à cafe, 
like lime-waten Which is made uſe of as à dentifficeee . 


I don't propoſe to inform you of the medical virtues of theſe waters, 
nor to enter into phy ſical accounts of their origin: I have only in view 
to ſatisfy you about the formation of the ſpecimens I ſend you. 
Moſt of the rocks about Caribad are an aggregate of ſpatum, mica, 
guartzum, rubrica, cum matrice lapidis calcari, and cleave into rhom- 
boids. The ſoil on the ſide · of the mountain is made by the diffolntion 
of ſuch rocks intermixed with ſome vegetable earth ; and the Whole 
ſurface is covered with the leaſt diſſolvable parts, often adhering” toge- 
ther in maſſes by the intervention of a limy matter like incruſted ſpa- 
tum. And I found higher up the mountain ſome rocks moundering 
l,, d d 05 02 Y 0m 
The Carlſbad waters give a good deal of neutral ſalt by boiling and 
cryſtallizing. From 1080 B. of water xxii 5 of pure ſalt. ” I ſend 
you ſome which I prepared myſelf, ſuſpecting the Apothecary might 
adulterate it to increaſe the quantity. F 2 
My thermometer being broke, I procured one of a friend: but not 
knowing of what conſtruction it was, I tried it in the following man- 
ner: in melting ice the mercury fell to 28 of it's equal parts, and by 
the heat of my body it roſe to 66 of thoſe parts. This thermometer 
held into the /prouale fountain roſe by it's head to 96, and in the mill- 
ee Te e whe che 
About twenty miles from Carlſbad to the S. W. near the town of 
Eyra, is a cold ſpring of mineral waters, much in uſe in theſe countries. 
This gives alſo a ſalt. much at the ſame kind. To the ſouth from 
Carlſbad about twenty five Engliſh miles are likewiſe ſeveral cold ſprings: 
one of which is much richer in this ſame kind of ſalt than the former. 
It belongs to the monaſtery of Toeple. In the winter, when they boil this 
water, from x th. of water they get ſometimes above Zi of ſalt. They 
repare here a neutral ſalt, by adding a mineral acid, or perhaps ſome 
other neutral ſalt (but the preparation they keep a ſecret) which makes 
it ſhoot into beautiful cryſtals. It is called Sal Medium Toeplicenſe, and: 
is fold in many places of Gere 1 ſend you ſpecimens of all thele. 
On expoſing; thele ſalts ſome time to the air, they fall into a magne/ta,. 
but diffolving and cryftallizing them again recovers them; though the 
oftener they are diſſolved, the cryſtals ſhoot the ſmaller. 
About 7 miles S. W. from Carlſbad, at Altſettlt, are mines of black 
ſchiſeus, and formerly, they made a great deaf of alum and vitriof from 
it 3 but it is no neglected, as bogs find in the ſarme"mines Plenty. of 
gleba pyrititeſa, bay + Which they diſtil ſulphur. Six hundred weight 
of this pyritès git 


A 
* 
* 


ne of ſolphur anck the oven" makes fromm one to 
CE MP: e 


\ VE. . bs | | wo 


PTV 
„ e Hot Springs at Cab s. 
tua hundred weight per week, The reſiduum being thrown in great 
heaps in the open air, takes fire, and e ſmokes. This matter 
they throw inte large reſervoirs;of water, which Afterwards they let run 
off into the boiling: houſe, and ſo make copperas. 0 


About 9 Englyþ miles to the ſouth from Carlſbad, are the tin mines 
of Seblachtemald. They 


— 


reckon this mine has been wrought near 500 


years. There are five entries, four whereof are provided with machines for 


hoiſting the barrels with the tin ſtone: the fifth is for drawing the water 
out of the mine. The number of miners who work below ground are 
g0: each man delivers 25 barrels of this ſtone per week, and receives 
tomething leſs than half a crown wages. They. have different inven- 
tions in he mine for ſplitting the rock, but the moſt effectual one is 
burſting it with gunpowder., The whole people employed in theſe 


mines are about 300. The main body of. the mine is nearly 700 feet in 


diameter, and from this go ſeveral E. and W. for ſo the mineral runs. 
The broadeſt of theſe ways is about 2 feet, and the mineral in theſe 
veins is richer than what is found in the main body of the work, whoſe 
greateſt depth is 650 feet. The tin-ſtone is firſt burnt in kilns, which they 
lay betters the tin conſiderably, and makes it much more eaſy to ſtamp. 
After this preparation it is brought to the ſtamp-mills, where by _ 
ing it becomes like grey river ſand, which they waſh and ſeparate the 
tin from in the following manner. They throw it by ſhovels- full into 


baſons where there paſſes a current of water, and by keeping of it ſtir- 


ring it runs over by a broad conduit deſcending by ſteps, which are co- 
vered with coarſe linen cloth ; and by this operation the fand is waſhed 
away, and the tin remains on the cloth in form of a black ſcaly powder, 
and dried is fit for melting. One hundred weight of the ſtone gives 
only S iii of tin; and 150 fh. of the clean-· waſhed tin-mineral give 140 
th. of tin. There are ten melting-ovens, each whereof can melt q. or 


10 hundred weight in 24 hours; the breadth of theſe ovens within-ſide 


is 8 or nine inches, and from 10 to 12 feet long, blown by two pair of 
bellows. The proportion of charcoal to the metal is near an equal 
weight. They are thrown into the oven by degrees, alternately : 
the reſiduum they melt three times over, which always yields new me- 


tal. They make here about 800 centers per annum, which is ſold from 


53 to 56 imperial gouldens per center. They find fometimes the black 


and ſometimes the white cryſtal mineral in neſts, or cluſters. :.. the n. 
nun peledron nigrum is a very pure and rich tin ore: they ſay the White 
is rich alſo, but *tis. ſo hard and difficult to melt, that the tin is burnt 1 


to an aſh; before it can be brought to fuſion. +. n 
Near Geffries, in Bareith, they, boil vitriol. The mineral from which 


they make it, is a black ſcbiſtus, ſome of it toc is brown, . It has ſeve- 


* 


ral ſmall veins of pyrites in ii. When firſt taken out of the Ries char 
no taſte, but after it has been expoſed ſome time to, the Westher, ap« 


begins to moulder, it acquires a very ſharp' taſte. It is e 


beaps, under which there are ciſterns for receiving the water thit runs. 
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tion of the 4 pound averdupois of the following. purging 59 7 evaporated away 
ftrength of to dryneſs, in Florence Paſt, cut to a wide mouth ; viz. 
feveral of = | | | 
principal pu- | | Grains 
ging waters, 1 2 1 rms or 
eciall 15 Aachen feld. EPF 
that of Jet 4 8 Brewhouſe, We e . e AM un : 7 
op's Well ; am — | e e 
by the Rev. Scarborough 1. 
4. Carvoroug — — 40 
wn png b. And it was found nearly the gane by Dc Shaw ang Dr Short: a 
& F. R. S. little more or leſs, according to the wetneſs or dryneſs of the ſea- 
communicated ſons 7... of this in calcarious matter ; the reft, moſtly what is 
25 A 2 called nitrous ſalts, on account of the oblong cryſtals W it 
i * ſhoots into. 
M. D. Seer. | F 
R. S. with a 5. Deg and Duck, Tambeth —.— 405 
letter from Kilburn, four miles from Londen, in n way to Edgware N 
rar gd Adee, 7. Afton — | — 44 
png 97 f x th K 8. Chelteubam, Glouceſter ſhire | — 60 
on the wir, Pr Short found the er proportions in o Cheltenham water, ; 
of the ſaid vix. | _ | 
Sf e 
| ps g. 1 | — — — Lage "A 15 
&c. 1750. | 1 
Read Miay 24. Fuly 17 e 7,0 70 9 
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upon trying Whether the Water at the bottom of the well, neat the 


ſprings, were, ſtronger than the. ſarface-water, Abd in order tö this, 


ter yielded 82 Ss 3 the ſarface water but 48 grains ; and it was the 


Sy Sg Arncgt 


g dry Weather, when there 


are no land-[prings, the furface-water, and t 


cryſtallized 3, whereas the erphallzed ſells of peraf dre purging 
n uc 


ſtronger he purging qualſty re- 

| daes chic n 0 " cortngn 
alt; ſome of which there is in all theſe min&ral ters. . 

„The propörtien alft thy calcarious matter, is büt r part 

of it; which, like that of Cheltenbam, is but nttle, im compariſon of 

'he much greater quantity of It in other purging Waters : it is alte 
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Of the. Strength . Purging Waters. 
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it is in ſome other putging waters. 
And as the quantity of purging lalt in this Water if conſiderably 


greater than in any other, ſo it is found by experience, that, propor- 
tionably, a leſs quantity of it ſuffices, which makes it ſit the bettet on 


the ſtomach. It is alſo obſerved to exhilarate thoſe who take it. 
It was obſervable of the ſediment of ſeveral of theſe waters, that, 
when dtied, and while hot, there aſcended plenty of inviſible volatile 
ſalt fumes,” ſo pungent that the noſe.could not bear them. Hence we 
may reaſonably conclude, that the waters which abound moſt with 
purging ſalts, ſuch as thoſe of eſſep*s Well, ſhould be proportionably 
preferable to weaker waters, which are ſtrengthened by boiling half 


away; whereby not only the more ſubtil active parts are evaporated; 


and thoſe that are left are decom pounded, and formed into new groſſer 
combinations ; as are alſo the calcarious particles, which are ſo fine as 
to paſs, the filter, before evaporation,” but not after 'it- This was the 
reaſon which induced me to examine, by various repeated trials, and to 
give an account of the ſuperior ſtrength of Feſſop's Well water, above 
all others that I have examined or heard o. 
When Jeſſop's Well was cleaned, OZ. 16. 1749. after a conſiderable 
quantity of rain, after about half a foot depth of black muddy filth was 
taken out, then the natural fat ſandy-colour*d” clay-bottom appear d; 
thro? ſeveral parts of which the water ouzed up at the rate of 160 gal- 
lons in 24 hours. 5 2 "A n * N 10 LALLY "BL Gf 5 

The water which then came freſn from the ſpring gave a weak bluſh 
with galls; but when put into bottles it did not do fo next day; a ſign 
that there is ſome degtee of ſteel in it. „ 

It was very obſervable, that the man who ſtood about 3 hours bare- 
legged in this well- water to clean it, was purged ſo ſeverely for a week, 
that he ſaid he would not venture, on any account, thus to clean the 
well again. And it was the ſame with another man, who cleaned the 


oy 


Tame well about 12 years fince. And J am credibly informed by a 


merchant, that, being in a warehouſe in Egypt to ſee ſenna bailed up, 
it had the like purgative effect on him. In. 14 

In order to get a ſatisfactory account of the efficacy of theſe waters, 
I defired Dr Adee of Guilford, who has long preſcribed them to his pa- 
tients, to give me his opinion of them; which he has done in the fol- 
lowing letter; vix. 5 5 n 


„ . | * Guilford, March 14, 1749. 
HAVE found very advantageous and uncommon effects from the 
uſe of the waters of Feſſop's Well. Some of my patients who have 

drank them ſteadily and cautiouſly have been cured of obſtinate ſcurxies. 


As I had a long time ago reaſon to think there was a fine volatile ſpirit 


in them, I therefore obliged ſome to drink them for a courſe of time at 


the well as an alterative, with very happy conſequences. When 1 w_ 


order 
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State of the Tides in Orkney? J) 
ardered them as a purge, they have worked very ſmartly, but have e 
not uin I am glad to have it in my power to confirm your ſenti- 
ments by my on obſervations; and am ſatisfied theſe waters, if con- 
tinued a proper time, and taken in a proper manner, may be rendered 


very beneficial to mankind, according to the beſt opinion that I can 


form. M ILY, We os) © e 
IV. No accounts of the flux and reflux of the ſea were ſatisfactory, The fate of 
till Sir J. Newton's penetrating genius deduced their true cauſe from 7 tides i, 
Pw f 5 3 8 . Orkney; by 
the laws of gravitation. His principles carried ſuch conviction along 37, Murdoch 
with them, and gave ſuch an eaſy ſolution of ſome of the moſt remark- Mackenzie. 
able phenomena, that mankind ſeemed to imagine a thorough know- No. 492. p. 
ledge of the tides might be obtained from an attentive conſideration of 149. Apr. Kc. 
the principles he had eſtabliſhed, without the trouble of further obſer- 374, _— 
vations; but, as he, and all Philoſophers : ſince his time, have con- 25.1749. 
ſidered only, or principally, the influence of the moon in elevating or 
depreſſing the tides; their ſeveral directions, velocities, and other affec- 
tions, reſulting from the influence of land, ſhoals, and winds, remain 
ſtill as inexplicable, and as little Known as ever. 
As a diſtinct knowledge of theſe things is not only conducive to the 
advancement of ſcience, but would greatly contribute to a convenient 
and ſafe navigation, it may not be unacceptable to communicate ſuch 
remarks on the tides about the Orkney iſlands, as came under my ob- 
ſervation, while L was employed in ſurveying and navigating that and 
other adjacent places; hoping it may incite others to explore the various 
motions of that element, on which ſuch a conſiderable part of the world 
are daily employed, in a more extenſive and accurate manner than has 
yet been done. 1 | 
From ſome obſervations on the tides in Orkney, I incline to think the | 
ot begins to riſe and fall ſooner near the ſhore than at a diſtance 
rom id.. | 5 
When ſpring-tide is at it's greateſt altitude, or depreſſion, the water 
continues in a quieſcent ſtate near half an hour: neap-tides continue ſo 
about an hour and a half. Bo afar eee, e 
The motion of the water, both in aſcent, deſcent, and progreſſion, 
is accelerated from the firſt to the fourth hour, commonly; from the 
fourth to the laſt hour it's velocity diminiſhes.. This, however, admits 
of ſome variation from the influence of winds. | 
The greateſt ſpfing-tides, And leaſt neap-tides, are commonly on the 
third or fourth day, after the Tyzygies and quadratures; but in this alſo 
the winds have a conſiderable influence; W. and S. W. winds making 
the greateſt floods; and leaſt*ebbs ; N. and N. E. winds, on the con- 
trary, making the greateſt ebbs and leaſt floods in Orkney, and on the 
North Coaſt of Scotland. When flood tide is raiſed higher than ordinary 
by winds, the. ſubſequent ebb is not ſo low as it would have otherwiſe 
been. When a high flood is raiſed-by the moon, the ſucceeding ebb is 
proportionally low. | 


VOL. X. Part ii. 9 Ordinary 


% 


State of the Tide n Orkney. 


- Ord -tides- riſe 8: feet any rms ordinary neap-tidey 
223 der inaty high ſpring-tides ri feet 3 — ems | low, 

only 533 extraordinary high neap · tides riſe eve 6 feet; ente ry 
ſmall neap-tides not above 2. Low. water neap-tide, at a mean, I judge 
is about 3 feet above low-water ſpring-tide, - and high pring-tide 


-Water 


about 3 feet above high- water neap-tide : yet the riſe and fall vary ſo 
much, that it would require a longer courſe of obſervations than I have 


had opportunity of makings. to determine what is molt frequent in this 


caſe. 

When a ſtream of tide is intervupmed by land, or rocks, or is con- 
fined within a chanel, or long arm of the ſea growing uniformly nar- 
rower, the water will riſe higher there than in neighbouring places, 
where it is not fo affected. If the chanel, or arm of the ſea; has ſeveral 
windings, or reaches, as they are called in the Thames, 25 ſuperior ele. 
vation will not be ſo conſiderable. 

The following obſervations of the rifing and falling of the water, 
were made in the day- time, in the bay of Kirkwall, anno 1748. | 
 Augaſt 8. Wind. W. a breeze. 


Laſt quarter 4th day. 
Moon's apogee diſtant 24®: 
| Moon's declination 270 N. 
Moon bearing at firſt W. by N. 
K | Feet Inch 
II hour p . «_ 0: 
| as i . ] 2 
The water roſe ( ath , : . 0 97 
5th . - 0:78 
bah and to the end 0 55 
| In all 2 & 
Auguſt 15. Wind E. N. E. ſmall breeze. 
' New moon 3d day. 
Moon's apparent diſtance 652. 
- Moon's declination 70 V. 
Moon bearing S. S. E. 3 
| Feet Inch: 
1F hor 3 2 
» 4 | —_—_— 
73 FEC 
The water fell 1455 HEE 
5th 3 „ 
oth . 8 „ 
9. 


e 
nne . m, dere, 
NO «(9 to-g a dan gettin; ee rſs R ne, WIRL.N 
R Soo” 23+ wind W. almoſt cem, 5 N 
Firſt quarter; zd day. hr Wa 22 H3W en 2542 
ebene pertger en cone to Gare biin ze 
Moon's declination 230 moto ind nd Hradgnonirt * 
N Regen gov by N. L e 
22 IS A 
MIX; Ich 1 46.5 2 2 
The water roſe eee 0s 
1 L. eo li c l : 
8 ny 6%} truth 
Gy 41 Tiget27 er 
(37 — — rr 
| In all 5 9 


* 


| 41 29. wind S. 5 W. breeze a fall, afterwards —_ ttt 
Full moon 3d day. 

Moon's perigee diſt, 680. 

Moon's declination 6 N. 

Moon Peng N. N. W. 


| To * | Feet Inch 

99 6 „ 

| 24 | 1 * 13380 O 10 

T 5h ; 34 . 5 yy * 1 4 
The water fell / Ly” Aae 3 
IS ee 7 186 7 

„ ATE Gs. rar I 2 

'In all 8 5 
— 


Aug. 27. Wind W. S. W. a ſmall breeze, the day of ful dmoen, 
moon's perigee diſtance 360, decl. 40 S8. bearing N. N. W. the water 
fell in all 8 feet 4 inches perpendicular. 5 

Aug. 30. calm, 4th day after full moon, perigee diſtance 800, deel. 
13” N. moon bearing N. 4 W. the water roſe 8 feet 3 inches. 

Sept. 3. Wind S. W. a ſmall breeze, firſt day of the laſt Gerter, 
Ahe diſt. 509. decl. 270. N. moon bearing W. che water roſe 6 feet 
I inc 

Sept. 6. Wind E. a ſmall droeve, 4th day of the laſt quarter, For 
75 15%. decl. 219 N. moon Searing W. the water roſe 3 feet 

Inches. | 

Sept. 15. Wind S. a moderate breeze, Ich day after new moon, 
perigee diſt. 800. decl. hs S. moon beridg 8. hy oy the water fell 5 
feet inches 
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Stat f the Tides in Orkney, | 

To aſcertain all the varieties in the riſing and falling of the water, 
the obſervations ought to have been continued much longer, the night- 
tides as well as day-tides obſerved z alſo the exact times of the begin- 
ning and ending of each, thę ſtrength of the wind and weight of the 


atmoſphere by a barometerrr. e 
The foregoing articles relate to the riſing and falling of the water; 

the following to the various motions of the ſtream, and their conſe- 

quences.) a 8 0 7 5 | | 

On the coaſt of Qrkney, and Farr iſle of Shetland, the body of the 
flood comes from the north-weſt ; on the eaſt and weſt coaſts of Lewis, 
one of the weſtern iſles of Scotland, it comes from the fouth. _ | 

A league or two off the coaſt, the ſtrength of the ſtream is ſcarce 
ſenſible, except when it is confined by land, or near rocks or ſhoals. 

When the tide begins to riſe or fall on the ſhore, about that ſame 
time the ſtream near the ſhore begins to turn or reverſe it's direction, 
a few irregularities excepted. 2 Fry 

The ſtream of tide. changes it's direction ſooner. near land than at a 
diſtance: from it; inſomuch that, in a place two or three miles from 
land, the turning of the tide is two hours, or more, later than on the 
adjacent ſhore : at intermediate diſtances the ſtream turns at interme- 
diate times. Hence a veſſel may find a favourable tide near land, while 
it would be againſt her a mile or two from it; and the contrary. 

During the continuance of flood, the ſtream varies it's direction gra- 
dually from the E. toward the S. and the ſtream of ebb from the W. 
towards the N: that is, if the ſtream, when it becomes firſt ſenſible, 
runs E. at the latter end of the tide it will run S. if the proximity of 
land or ſhoals does not hinder this change of direction. 

The greateſt velocity of ſpring- tide in Orkney, in the chanels where it 
runs quickeſt, is about 9 miles an hour: the greateſt velocity of neap- 
tide is about one third or fourth of ſpring-tide. The tides are molt 
rapid commonly between the third and fourth hour. Spring: tides ac- 
quire a conſiderable degree of ſtrength in leſs than one hour after their 
quieſcent ſtate begins; neap-tides are hardly ſenſible in two hours 

In ſimilar ſtreights or chanels, lying in the ſame direction, and ſup- 
plied from the ſame part of the ocean, the velocity of the ſtreams will 
be in the direct ratio of the breadth of the inlets, and the inverſe of the 
outlets. el 1 U * 

If a ſound, or ſtreight between two iſlands, or continents, lies in the 
direction of the main body of the tide, the velocity of the ſtream in that 


I 


ſtreight will be greater (all other things alike) than in any other adjacent 


one, not lying in that ſame direction. | 
If an iſland lies directly in the tide-way, the ſtream will divide, or 


| ſplit, before it reaches the iſland, into two branches, one of which will 


run toward one ſide or end of the iſland, and the other toward the other 


end of it; and, in paſſing by, will be reflected a little from oo: 
4 2 ence 


State of the Tides in Orkney. | 
Hence a veſſel, in a calm, carried along with a ſtrong; ſtream of tide, is 
in no danger of touching an iſland, or viſible rock, if the water is deep 
D ao I yHte3 Sf 0 Trump gs hats 
_ Tfhertiderruns ſtronger, or more obliquely, by one end of an iſland 
than the other, from the ſtrongeſt ſtream, and from the moſt oblique, 
there will be a languid current toward the other; that is, the tide, along 
that fide of the iſland, will ſet longer one way than the other. 
If a ſtrong ſtream of tide runs acroſs the mouth of a bay that does n 
reach far into the land; within that bay there will be a ſlow ſtream ſet- 
ting the contrary way. Or, if a ſtrong ſtream ſets directly, or nearly 
ſo, along the extremity of a point, or promontory, that ſtretches ſtrait 
out from the coaſt, between this ſtream (before it reaches the point) 
and the coaſt, there will be a languid current with a contrary direction. 
By attending to this, one veſſel may keep cher courſe, or gain a port, 
while another is carried away with the tide. Gai M 1 
If a. ſmall iſland lies thwart a tide- way, that part of the ſtream which 
runs along one end of it, will join What runs along the other, at ſome 
diſtance beyond the iſland, incloſing between them a curved. ſpace, with - 
in which there will either be no ſenſible current; or a ſlow one, contrary 
to the other ſtreams. The counter current, in the middle of this almoſt 
ſtagnant ſpace, or eddy, hen it gets near the iſland, ſplits in two; one 
branch of which runs towards one extremity of the iſland, the other to- 
wards it's other extremity; where meeting the ſtronger direct ſtreams 

that form the eddy, are by them again carried towards it's vertex. - | 
Theſe eddies may be of great ſervice to ſhips or boats, by ſheltering, 
them from: a rapid ſtream, or even carrying them againſt it; or may 
enable them to croſs it with more advantage, according to the different 

places to which they are bound. The oppoſition of the contrary tides 
bounding the eddy, makes that part of the ſea rougher in blowing 
weather, and of a darker colour in calms, than the reſt, by which the 
limits and direction of theſe eddies are always diſtinguiſned. orn. 
The colliſion of the oppoſite and oblique ſtreams, near the ends of the 
iſland, will excite a circular motion in the water, and, if the celerity of 
the tide is conſiderable, will occaſion Whirlpools, or cavities in the ſea, 
in form of an inverted bell, wide at the mouth, or at the ſurface of the 
ſea, and growing gradually narrower toward the bottom: their width 
and depth are in proportion to the rapidity of the ſtreams that cauſe 
them, and are ſometimes ſo large as to be dangerous. Thoſe: in Per- 
land Firth, near the iſlands Stroma and Swona, may, with ſpring-tide, 
turn any veſſel quite round, but are never ſo large as to endanger one 
other ways: there have been inſtances, however, of ſmall boats drop- 
ping into, and being ſwallowed up by them. The Hiatus, or cavity, is 
largeſt when it is firſt formed, and is carried along with the ſtream, di- 
miniſhing gradually in dimenſions as it goes, until it quite diſappears. 
The ſuction, or ſpiral motion communicated to the water, does not 
ſeem to extend far beyond the hiatus, I paſſed, in a boat, within = ; 
| yards 
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whirlpool, or well, as it is called in Orkney, and have time to thæaow an 


Queries con- 
cerning the 
tides in a 
large ocean; 


which, if re- 8 


ſalwved from 
obſervation, 
would render 
the theory 
more perfect. 


oy 


fiſhes, or other loofe bodies along 


* 


yards of dne, without being ſenſible of any Hattraction; but indeed ie 
was toward the latter end of the tide, when it's ſtrength was much 
abated: the diameter of the cavity, at that time, I judged to be between 
2 and 3 feet. When fiſhermen are aware of their approach towartl a 


- 


oar, or, any other bulky body into it before they are too near, the ſpiral 
motion is interrupted, and the continuity of the water broke; which, 
ruſhing in on all ſides, immediately fills up the cavity, and enables them 
to go over it ſafe; Hence in blowing weather, or when there is a break. 
ing fea, tho' there may be a circular motion in the water, there can be 
no cavity. 1 3451 0 1 711 TAS 351 "ITOW. Ot 
When there is a fteep ſunk rock near the concourſe” of ſuch ſtrong 
tides, and not very deep below the ſurface, a moſt amazing pbænomenon 
will happen: for, the ſtream being interrupted in it's courſe, and falling 
ſuddenly over the rock, is reflected from the bottom upwards, ſwelling 
and bubbling on the ſurface like boiling water, and carrying ſand, ſhells, 
with it; which, with boats, or what 
ever elſe is near, are driven with great force from the center all around 
toward the circumference, upon which, a gyration of the water enſuing, 
a whirlpool begins, which is carried along with the ſtream, as was ſaid 
above, leſſening gradually till it is quite extinguiſnhed: in a little time 2 
new eruption and ebullition, like the former, begins, which proceeds in 
the ſame manner, till the ſwiftneſs of the ſtream abates, or the tide 
riſes or falls too much above the rock. 3% 267 trot - 
x. Since the attraction of the moon raiſes the water directly below 
her, by diminiſhing it's gravity toward the earth's center, and, at that 
very ſame time, depreſſes it at a quadrant's diſtance, by augmentingthe 
gravity there, ſo that the ſuperior altitude of one part of the ocean is 


immediately balanced by the ſuperior gravitation of another; do not, 
therefore, the tides in the ocean riſe and fall without any progreſſive 
motion, or ſenſible velocity? And do not all currents, or ſtreams of 
tide (not cauſed by winds) proceed from the interruption which land, or 
ſhoals, give to the undulatory motion which muſt accompany the per- 
pendicular aſcent or deſcent of the fluids ? 1 

2. Is it agreeable to obſervation, that the power of the ſun and moon 
together, raiſes the tides within the tropics about 14 feet, as Newton, 
Halley, and Maclaurin ſuppoſe? And how high are the tides found to 
riſe in parts of the ocean of a greater latitude? If the water does not 
riſe and fall ſo much within the tropics, as in places more diſtant from 
the equator, what hinders the greater power to have a ater effect? 
For me moon mult act with greateſt force on thoſe parts to which ſhe is 
Vertical. 17170 

3. If the times of high and low water depend on the moon's appulſe 
to the meridian, is it not high or low water in all parts of the ocean, 
under the ſame meridian, about the ſame time? And is anne 


; . ant #rregulay Trae in tbe River Forth, 3 | 
of the times, in places under different tmeridiatis; in any certain propor- 
tion to their difference of longitude? MST 0973. BOND f 


eft when ſhe is neareſt the zenith, it is agreeable both to obſeryation 
and theory, that the water riſes and falls more when ſhe is above, than 
when below the horizons of places on the ſame fide of the equator with 
her; and the contrary: are not the tides alſo of longer duration in that 


caſe-? Since a greater portion of the hemifpheroid; into which the fea 


4. Smee the power of the moon to raiſe the tide in any place is great- 


is formed by the moon's attraction, is then above the horizons of theſe 


places, than is below them. If this is found to be fact, it will alſo be 
found, that the duration in different places (other things alike) will be 


the moon. : ; * 

5. In an oblique ſphere, all azimuth” circles cut the equator and it's 

parallels obliquely 3 and therefore the moon muſt come ſooner to, or 
from, a given azimuth, with one declination than with another. In 

ſome latitudes this difference will amount to ſeveral hours. Is it not 

then a-falſe rule to judge of the times of high or low water by the moon's 

azimuth, or to ſignify one by the other, as is the cuſtom of ſailors ? 


wirt the villages of Alloa and Culroſs, Leakies, which name I fhall 


derable time, after which it reſumes it's former courſe, and. flows till. 
high water; and, vice verſa, in the ebbing, before low water, the 
river flows again for ſome time, and then ebbs till low water. The 


about 25 miles above Queen's Ferry, which is to be underſtood by wa- 
ter; for in this river, from a little above Alloa to Stirling, there are 


This I take notice of rather, as E take theſe windings to be the cauſe of 


of Stirling. At Queen's Ferry there are no leakies at neaps and ſprings 
at high water, nor in the latter at low water; they begin betwixt Bur 


of a rivulet called Carron, five or ſix miles further up the river than 


leaky, after it has ebbed for ſome time, before high water, makes up 


in ſome meaſure proportional to their latitudes, and the declination of 


ſuch a prodigious number of turnings and windings, . that though it be 
but 4 miles betwixt theſe two places by land, yet it is 24 by water. 


the leakies. At neap tide and high water, as alfo at ſpring-tide and lor 
Water, the leaky reaches as far as the ſea fills, which is to the groves 
ot Craigforth, 19 miles above Maner houſe, and three above the town 
r0Wficwneſs, a village about 7 miles above Queen's Ferry, and the mouth 
rrowftowneſs. What is very remarkable, in the very loweſt neaps the 


Bain, and will be two feet higher than the main tide.. In the begin- 
| > | | OM 1 ning 


V. There are in this river, at ebbing and flowing, certain irregular 4» irregular 
motions, not to be found in any other river in Scotland, perhaps in 7% in the 


Great Britain, or even in all Europe, called by the common people be- 8 1 
| : ! a Mr Edward 
likewiſe make uſe of, for want of a better. This leaky is this: when Wright. No. 


the river is flowing, before high water, it intermits and ebbs for a conſi- 495 5 412. 
pr. &. 


1750. Read. 
May 3. 1750. 


leaky begins at a place called Queens Ferry, ſeven miles above Leitb, 
at neap tide,. and low water, and goes to the houſe of Mazer, which is 


A furprizing 
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Keſwick in 
Cumberland, 
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362. Jan. &c. 
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. 4 ſurprizing 3 Cumberland. 

ns of the ſpring· ties, it does not riſe ſo high by a foot: at the dying 
oj the ſtream, it is often two feet higher than —— main tide, Which 18 
to be underſtood, before high water, when the leaky: makes up again. 
At neap tide, and low water it will ebb two hours, and fill as much, and 
at full water ebb an hour, and fill another. i this 

It is likewiſe to be remarked, that at change of the. moon, at low 
water, the leaky will continue two hours, the beginning of the tide for 
that time, which then ſtands, and does not ebb till flood (the beginning 
of the flowing), and at full water, will ebb and flow an hour or more. 
It is obſervable, that at full moon, there are no leakies, either at 
high or low water, in the ſpring tides which are at that time, but in the 
neaps which follow them, theſe motions are obſervable, as before de- 
ſcribed ; as alſo in the ſpring tides, which happen upon the change of 
the moon, called by the commonalty, the overloup, there are leakies 
both at high and low water. All this is to be underſtgpd, when the 
weather 1s ſeaſonable; for, otherwiſe, theſe motions are not 10 diſ- 
cernible. 

This account I have collected partly from my own deb hay⸗ 
ing paſt a great part of my life at a country- ſeat near Alloa, where the 
leakies are to be ſeen in great perfection, and partly from what I haye 
learned from people living on different parts of the river, whole obſer- 
vations, as well as my own, I find exactly agree with thoſe of a learned 
* relation of mine, who, near 70 years ago, diligently Ohler 4nd 
inquired into the phænomena of this irregular tide. | | 


VI. In order to give you a diſtinct anſwer to your queries in relation 
inundation in to the inundation at Sz 7cbu's, I took a ride to the place to ſatisſy my- 
the valley of ſelf of the matter of fact, becauſe the accounts . which were Birr me 


were very different. 

This remarkable fall of water happened at 9 in | the evening, in the 
midſt of the moſt terrible thunder, and inceſſant lightning, ever known 
in that part in the memory of the oldeſt man living, the preceding at- 
ternoon having been extreme hot and ſultry. And what ſeems very 
uncommon, and difficult to account for, the inhabitants of the vale, of 
good credit, affirm to have heard a ſtrange buzz ing noiſe like that of a 
malt- mill, or the ſound of wind in the tops of trees, for 2 hours toge⸗ 
ther, ore the clouds broke. 

I am not ſo much a Philoſopher as to find out what could occaſion 
ſuch a vaſt collection of clouds or vapours, particularly at that time 
and place ; but am ſatisfied from the havock it has made in ſo ſhort a 
time (for it was all over in leſs than 2 hours), that it muſt have far ex · 
ceeded any thunder-ſhower that we have ever ſeen. Moſt probably it 
was a ſpout or large body of water, which, by the rarefaction of the air, 
occaſioned by that Wellant lightning, broke all at once n the os 


His a were comu unicated to Sir Ro! ert 254% in dar to fiſt him ia, 
compiling a Scotiſb Atlas. 
| oy 


g 


NF gp Maste eee ed 


of theſe. mountains, ER fo came down i im ſheer of. water Pon the 
valley below. * ien % 17 ; L. 7 BD Vii 4 1 (1316 Hr Hr TDD 
This littie Valley of St Joh, s Jen E. mn W. tend about. N miles 
in length, and a mile broad, . cloſed in on the S. and N. ſides, with 
_ prodigious, high, ſteep,” rocky: mountains: thoſe on the north ſide, call- 
ed Legburthet Fells, had almoſt the whole of this cataract; for I do 


« 


not find that any remarkable quantity of water was obſerved from. thoſe 


on the S. notwithſtanding the diſtance from the tops on each ſide cannot 
be a. mile. It appears likewiſe, that this vaſt ſpout did not extend 


above a mile in length; for it had effect only upon 4 ſmall brooks, 
which come trickling down from the lides of the rocky mountains. 


But no perſon, that does not ſee it, can form any idea of the ruinous 
work occaſioned by theſe rivulets at that time, and (what ſeems almoſt 


incredible) in the ſpace of an hour and half. At the bottom of Catcheety 
Gill, which is the name of the greateſt, ſtood a mill and a kiln, which 


were intirely ſwept away, in g' time, and the place where they formerly 
ſtood, now covered with huge rocks, and rubbiſn, 3 or 4 yards deep, 
One of the mill-ſtones cannot be found, being covered, as is ſuppoſed, 

in the bottom of this heap of rubbiſh. n. ; 


In the violence of the ſtorm, the mountain has LL fo. faſt down 


as to choak up the old courſe of this brook ; and, what is very ſurpri- 


zing, it has forced it's way through a ſhivery rock, where 1t now runs 
in a 7 chaſm, 4 yards wide, and betwixt 8 and 9 deep. # 
In the courſe of each of theſe brooks; ſuch monſtrous ſtones, or ra- 


ther rocks, and ſuch vaſt quantities of gravel and ſand, are thrown upon 


their little meadow-fields, as render the ſame abſolutely. uſeleſs, and 
never to be recovered. 

It would ſurpaſs all credit to give the dimenſions and ods of ſome 
rocks, which are not only tumbled down: the ſteep parts of the moun- 
tains, but carried a conſiderable way into the fields, ſeveral thrown upon 
the banks larger than a team of ten horſes could move. Near a place 


called Lobwath, I had the curioſity to meaſure one carried a great way, 


which was 676 inches, or near 19 yards about. 

The damage done to the grounds, houſes, walls, fences, highways, 
with the loſs of the corn and hay then upon the ground, is computed 
variouſly, by ſome at 1000 J. by others at 15007. 

One of theſe brooks, which is called Meo/e or Moſedale Beck, which 
riſes near the ſource of the others, but runs N. from the other ſide of 
Leyburthet Felle, continues ſtill to be foul and muddy, having, as is 
luppoſed, worn it's chanel ſo deep in ſome part of it's courſe as to 
work upon ſome mineral ſubſtance, which gives it the colour of water 
huſhed from lead - mines, and is ſo. ſtrong as to tinge the River Der- 


went (into which it empties itſelf) even at a ſea, var a0 miles from 
their meeting. | 847 
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These e e ee particulars I could collect WI 
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Dig d 307 0004 D515 and lin (Ense ynbe 

6 Tueſday, Aug. 22. 1949; Was — beſt hay- day we bad that 
«ſeaſon, but at 8 at nightoit began to thunder, firſt W. from Cocker. 
& mouth," then in à few minutes E. from Heurith. Fheſe rhunders 
c“ olouds, with equal force; and contrary direction, met together upon 
„ the mountains above the valleys of Sr Jobi and Threlkeld, as at or 
66 About the Great Dud and Cova Pike, and mult of confequence; hover 
* O or about them, and thereon vent mater. Ipouts ( (but not fo) on che 
c valleys, other wiſe than by the violent courſe of the brooks and xivu- 
«© lers, from xhe one down to the other); Which would incrraſe and 
' « perpetuate the lightning, ſo ſwäft in motion, and viſible to out eyes, 
cc Tie retard and obſtruct the undulations of the air, which are far more 

&« flow in motion, and later in coming to our ears For any duo ſuch 

c bodies as thick clouds, driven by contrary winds, and meeting to- 
++. gether with equal force, and contrary directions, cannot impel each 
£4 brick backwards or forwards, but muſt remain at or about che place 
e where they met, and there exert their vigour: which, in this caſe, 
e muſt be the reaſon of ſuch water- ſpouts upon theſe mountains, and 
6 not in the valleys; and alſo why the ſight of the the lightning wa 

&« more terrible to our eyes than the found of the thunder to aur BUS. 


„Like to this is the caſe of whirl pays.” ws 3 993 0. 


burning * VII. At Broſeley in Shropſhire; in 1711, was a well found, which 
well; by th burned with great violence, whereof ſome account is given in Pbiloſ. 
Rev. Mr Ma- Tran. N®, 3343 but 1t has been many years Joſt. The poor man, in 
e na e whoſe land it was, miſſing the profit he uſed to have by ſhewing it, 
© F F. g. applied his utmoſt endeavours to recover it; but all in vain, till May 
Ne 482. p. laſtz when, attending to a rumbling noiſe under the ground, like what 
371. Jan. &c. the former well made, though in a lower ſituation, and about 30 yore 
1746-7. Read nearer to the river, he happened to hit upon it again. 


Jan. 22. The well for 4 or 5 feet deep is 6 or 7 feet wide; within lia is an- 


1 wh 55 other leſs hole, of like depth, dug in the clay; in the bottom whereof 


is placed a cylindric * veſſel, of about 4 or g inches diameter at 
the mouth, having the bottom taken off, and the ſides well fixed in the 
clay rammed cloſe about it. Within the pot is a brown water, thick as 
puddle, continually forced up with a violent motion, beyond that of 
boiling water, and a rumbling hollow noiſe, riſing and falling by fits 5 
or 6 inches; but there was no appearance of any vapour riſing; Which 
perhaps might have been viſible, had not the ſun ſhone ſo brighjt. 
Upon putting down a candle at the end of a ſtick, at about a quarter 
ef a yard diſtance, it took fire, darting and faſhing i in a violent man- 
ner, for about half a yard high, much in the manner of ſpirits in a 


lamp, but with a greater agitation. The man ſaid, that a tea · Kettle me 
* 


bene 70 n in «Notte. 


21:50 755 0 v4 * 

It was e by putting a wet np epon it, "which muſt be 
bes there a ſmall time; otherwiſe it would not go qut. Upon the re- 
moval of the mop, there ſboceeded a ſulphureous 2 n —_ 

a minute; and yet the water was very cold to the touch. '; Targa. 
The well lies 2 30 yards from the Severn ; which, i hk that bias, 
and for ſome miles above and below, runs in a vale full 100 yards per- 

pendievlar below the level of the country on either ſide, which inclines 
down to the country at an angle of 20 or 300 from the horizon; but 

ſomewhat more or leſs | in different un need as the place i e 

or leſs rocky. ON 86173 $44 ; 

The country conſiſts of rock, ſtone earth, and clin unequally min- 
ed; and as the river, which is very rapid, waſhes away the ſoft and looſe 
parts, the next ſucceſſively lip into the chanel; ſo as, by degrees, and 

in time, to affect the whole ſlope of the land: and as the inferior rata 

yield coal and iron- ore, their fermentation! may produce this vapour, 
and force it to aſcend with violence through the chinks of the earth, and 
give the water the great motion it has. This might be obſtructed in 
one plaee by the forementioned ſubſiding of the ſloping bank, and might 
afterwards find a vent in another; in like manner as = Moat at 

1 you, a few years ſince. | | ? 


r m. 


27 I N E R 4 E. 0 0 ZR 
J. N the „ e tad * 2 40h ck 260 of June * a violent Some account 
I ſtorm of thunder and lightning happened, at the city of Norwich, of the ſinking 
and the places adjacent; though at the city ap of Norwich it ſeemed extra- 4e of 4 
ordinary only for the loudneſs of it's claps, and the length of ſeveral of piece EL: | 
the flaſhes ; ſome whereof continued near half a minute, and Were ſo ne. bs 
extremely bright, that they cauſed ſome thin deal ſhutters-to:the Win- Norfolk; 
dows of my bed - room (Which then happened to be apa to appeur communicated 
Almoſt quite tranſparent. - i Oy Ard 
But at Horſeford; a ſmall country village; about: four miles N. Weef ns hl Mr 
this city, a remarkable phenomenon: appeared the next day, the like H. Baker, 
whereof has not been obſerved in eee chat communicated F. R. S. No. 
to the R. S. by Mr P. Le Neve: »d3 ont 4/7: P: 327% 
A ſudden: Frogs an: inkiogp:deatnc1obithb artige um ad this 3 
rllge, in the night aboye : mentioned, and leſt a hole 12 feet des d Nov. "Pa 
2 vun diameter, in form almoſt exactly round, It's ſides are near ay per 1745. 


4 pendicular; 


AA letter from 


June 5̃. 1746 ijmpacted in the ſurface of the earth, at it's eruptions. 
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588 n A Coal. Mins taking Fire, &WGW. 
pendicular; and what ſeems moſt ſtrange, no ruffles, cracks, 'or-chaſmg 


are to be found nigh it, but the ground appears intirely firm and folid; 
and for miles about is a fine champaign country, of a dry ſandy goil, 
but not hilly; neither is there any watercourſe above ground near it. 
The firſt yard from the ſurface downwards is corn- mould earth; the 
other three are compoſed of brown and yellow ſand, diſpoſed in ſeveral 
different rata. OTIS teen ene wein ien 
I ſhall not pretend to account for this accident; but might it not 
poſſibly be occaſioned by ſome ſubterraneous current waſhing away the 
andy matter by little and little, until it had left only a cruſt,” which the 
tremor of this terrible thunder had thrown down from the very ſurface; 
though on this conjecture, one would expect ſome overflow or appear- 
ance of water; whereas I could not perceive here the remains of a ſingle 
drop. 5 FWI ati ice vi adobe 157 en Hin BO 
II. The fire at firſt was occaſioned by a candle, negligently placed by 
Mr J Durant a pitman, as he was working in a pit about 30 years ago. So ſmall it 
to the Hon. was at firſt noticing; that half a crown was denied reward to one, who 
R. Boyle, E/; f 8 4 ' a 0 , 
F F. F. bor. for that price would have engaged to have extinguiſhed it: now it has 
cerninga Waſted land and mine, and grown ſo furious, as no hopes of it's ceaſing 
coal mine are conceived, before the failure of it's fuel. 5 77 
taking ere The grounds where it began belong to a village called Benwell, about 
near NeW- 1 of a mile N. from the river Tyne; whence, by a flow progreſs, and 
caſtle an = of a mile N. from the river Tyne; whence, by a progreſs, an 
Tyne; of the frequent deviations E. and W. it marched N. ſometimes preying on the 
blue well; coals nearer the ſurface of the. earth, and then ſubverting houſes and 


and of a ſub- grounds lying over it; ſometimes on the deeper mines, and was con- 


| Ferraneons ſpicuous only by it's ſmoak and fire in the night. Now it rages, and 


Worn. has already cauſed great devaſtation, in grounds belonging to a village 


communicated Called Jenbam, near a mile N. from the place where it firſt was kindled. 


by Dr Miles. It's eruptions at preſent are in many places, and various depths. | 


N. 480. p. have, both laſt winter and this, in froſty nights (for then it burns moſt 


june 57 18. furiouſly) occaſionally riding by, in near 20 places, ſeen it's flames and 
dated New- Pillars of ſmoak.. That ever it has ejected ſtones, or the like, I can- 
caſtle,. Feb 9. not, by information or obſervation, affirm z the concreted ſalts we have 


1673-4. Read from it being always found either candying the ſupercreſcent furze, or 


* 


If you ſhall command it, I may be able to give you ſome account 
Alſo of a ſtream near this town, which, on it's banks, in the ſummer- 
time, as alſo, being evaporated over the fire, leaves behind it a blue 
Powder. It's head is thence called by neighbouring inhabitants, The 
Blue Well; as alſo, of ſome ſubterraneal grottoes or caverns in Weredale, 
about 20 miles S. W. of this place; where, by a little hole creeping 
into the ſide of a vaſt mountain, is entered a ſpacious cavity, chambered 
with walls and pillars of decident lapideſcent waters; the hollownels in 
ſome places being pervious further than any yet has adventured.to-diF 
envy peg wh Che te 7 oor TEN rms e 2 28 81 ; x * 174 2 cover; | 


* 
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"Obſervations en Precifices and Mi in Norfolk. 
cover; the darkneſs of theſe caverns requiring the r of. e 
| 1 are often og W., the cropping water. 


10. 1. Jh 19. 1746. 1 had the pleaſure of Sang thoſe 5 
and amazing precipices which bound our N. E. ſea-coaſt ; and rode 
ſome miles betwixt them and the ſea. I can aſſure you, I was high! 


389 


Extract of a 

letter from © 

Mr W. Arde-- 
ron, F. R. S. 


delighted with viewing them; and, as Sir Richard Steele ſays, by the 5, 7 My H. Ba- 
deſcription of Dover Cliffs, Whoever looks upon theſe precipices, and ker, F. R. 8. 
is not moved wich terror, muſt either have a won good head, or a very + ad 


bad on. by 
Theſe dreadful heights are equally e to come nigh, above or 


— 


dibly informed the ſea has got of the land at leaſt 110 yards in leſs 
than 20 years time for ſome miles on this coaſt. 


in looking into the many changes, which n earth undoubtedly: has un- 
dergone ſince it's firſt creation. 


view beautifully interſperſed; z and frequently the ſame kind many times 


ſea ; after, moraſly g ground; then the ſea, and ſo on, till theſe cliffs 
were raiſed to the height we now find them. 

What makes this come up almoſt to demonſtration, are the (a) roots 
and trunks of trees, which are to be ſeen at low water in ſeveral places 
on this coaſt near Ha/Gorough and Walket. 


bones of animals are often found here is indiſputably true; and I have 
now by me another (4) tooth of an elephant found betwixt Munſley and 


to wait upon you with ſome other foſſils in a few days. 
That the reſt of the bones of theſe animals are not preſerved ſo com- 
monly as the teeth, I am informed is their prodigious bulk and weight; 


(a) Dr Hoek, in his Poſthumous Works ſays, the like are to be ſeen on the coaſts of 
Cunberland and Pembrokeſhire. 


(b) Richard Ferftegan ſays, nigh Bruxelles in Flanders were found the bones of an ele 
Phant, the head of which he had ſeen: Verf. p. 115. 

e) © Only, that as this tooth is much more decayed than that I before ſent you, and 
* * hath ſeveral pieces broken off it, yet it weighs 10 3 + pounds; and would have weighed 

as much or more than that which Me 7 entzelius defcribes 1 in the Philo. Tranſ. No 234. 


* « nd near Erfurt in Germany. W I think he ſays, was the biggeſt ever found in 
* Buroge,” 


repeated; as if at one time dry land had been the ſurface z then the 


which are ſo great, that the country people eee have never 


thought ; 


0 bſervations 
on the preci- 


pices or cliffs 


below; as they are ſo frequently tumbling down, and as often waſhed on 2h N. E. 
away by the raging billows: and although they are 20, 30, and in ſome /ea-coaft of 


. the county of 
places 40 yards and upwards in perpendicular altitude, yet I am cre Norfolk, No. 


| 481. p. 275. 
Oct. &c.1746. 
The various /trata, which make up this long chain of mountainous Read Nov tt. 


cliffs, muſt be greatly entertaining to every one, who takes a pleaſure 1740. 


Vegetable mould, oaz, ſands 'of various kinds and colours, clays, 
loams, flints, marles, chalk, pebbles, &c. are here to be ſeen at one 


With reſpect to the tooth I ſent you ſome time ago, I could trace 
nothing more out than what I have before informed you; but, that 


Harborough, which (c) I ſhall forbear to deſcribe to you, as I deſign it 
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% - Of the Strata f Shell and unbar Foſild in Nou. 
thought it worth their; while to ſave them from the Fary of: the tems 


peſtuous Waves. F 157 3 Ailt. 7 


| 1 en N PID 3% Iota 
In peruſing Dr Hook's Poſthumous Works, 7. 313. in his Diſcourſe 
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on Earthquakes, I there find, that Dr | Thomas Brews of this city pre- 


ſented the R. S. with a petrified bone, found at Mintertan, alittle con, 
try town on this coaſt, in the year 16663 but am far from being of 
4) Dr Browr's apinion, to take them all for bones of ſea animals, much 
A leis of the whake kind, which are found here. 
Amongſt the many frata, which 1 took notice of in theſe cliffs, there 

is one of a dark-grey colour, which ſweats out a yellow ſulphureous 

matter: I take it to be that ſort of earth from which vitriol is made; 

but this is of ſuch a cauſtic nature, that, if but a ſmall piece of it be 

held to the tongue, in a moment it cauſeth as ſharp and excruciating z 

pain, as if a red-hot iron: had been holden to it. | 


An account of 2. After giving you a ſhort account of what I thought worth my 
| #24ftrara of notice on our N. E. ſea-coaft, I ſhall here lay before yqu what I have 
| ſhells, aud  gbſerved in ſome marl-pits at a place called Cantiqy White-Houſe, about 


We 3 miles from Norwich, almoſt S. E. and adjacent to the country eat of 


Cantley the honourable Thomas Vere, Eſq; (e), + | . 
White Houſe Theſe marl or rather chalk- pits are made in the ſide of a long chain of 


3 folk. hills, which runs along the fide of the river Zar, and about a furlong or 
nee P. 279. twyo no- and- then diſtant from it. 6 f 


Theſe hills I take to have been formerly the boundaries to an arm of 

the fea, which made Norwich a famous ſea-port. This ſome. of our 

(F) antient hiſtaries make mention of as an undoubted truth, tho now 

looked upon as a mere fable, as no footſteps of it remain above-ground 

-at this day. | | $68 | | 

In the above-mentioned marl-pits I have lately diſcoyered-a (g) ra- 

tum of ſhells, of about 2 feet thick, running nearly parallel to the ho- 

rizon, and I believe nigh level with many parts of the ground in Nor- 

*vich. This ſeems to put the matter out of all diſpute, and fairly con- 
firm our anticnt hiſtory (). | n e ago 


(4) Whoever will take the pleaſure to read Mr Blair's deſcription of the ſkeleton of 
e the elephant, now at Dundee in Scotland, inſerted in Phil. Trauſ. No. 336. will find 
* theſe.teeth before-mentioned to be the real teeth of elephants, whatever Dr Brown 
% may be: and though I have never ſeen that bone he preſented to the Saciety, yet | 
imagine it to be a bone from the ſame kind of animal. | 4615 2 
'.. (e) Verſtegan ſays, that many places which were ſea became dry land, at . 
of the German ocean through the 1#hmus which once joined England to Fraxce. Ferft. 
1 117. | | 560 5 | *_ 
* (f) The Rev. Mr Bloomfeld, in his hiſtory of Norwich, produceth ſeveral antient 
writings, which aſſert the truth of this. „ D . 
g The Rev. Mr Thomas Lawrence, in his Mercurius Centra lis, is of opinion, theſe 
_ - ſhells, and all others under-ground, are lodged here by ſubterraneous currents. Page 47- 
(4) Dr C Leigh, in his Natural Hiſtory of Lancaſbire, boldly affirms all Tofils 10 be 


- 


the diſports or /u/us nature, Book III. p. 41. and many other places. 


4 225 
* . 

\ - 
l $4 

# 2 8 i 
A 4 * wb» £4 #4 - : 

| 2 examin 
: A 
. 8 * 
6 ? * 


| | PR | 
FN Seat een TIS Rhe Nerf. „ 

I enamined carefully this fratum, where I found a great many) — 
kinds of ſhells, but none Which had withſtood time's. all-devouring 3 
teeth, ſo as to bear the handling; eins che doe wilk, __ 
of which were very perfect (( 7. 7 

Amongſt the variety of things 1 took notice "of. in this ſtratum was a 
piece of co; which I picked out from amongſt the ſhells. This muſt | | 
have lain here as long as they, and been brought from ſome other coun- | 1 
ty, as nothing of it's kind is to be found * but what 1 is brought 8 
from diſtant parts. n eb gu | 

This ſeems to Prove, that the uſe- of cul bis been known to the an- 
tient Britons; and that they brought them hither from the more nor- 
thern parts, hen the ſea covered the greateſt part of · Nerfolt : though, 
in all probability, this muſt have been ſome thouſands of years ago. 

Theſe ſhells lie 14 yards above the ſurface of the river, and nearly 
6 beneath the top of the Bill; and 1 believe 34 yards above the ſurface 
of the Tea at Yarmouth. 

I have one thing ſtill to bit to you, which] is really wonderful, and. 
very much beyond my utmoſt endeavours to find out a ſufficient reaſon 
for: it is, that in theſe very marl-pits, and I dare be bold to ſay, 6 or 

yards lower than the above-mentioned ſtratum of ſhells, are found an. 
unaccountable quantity of ſtags horns lying in all directions: ſeveral I 
took out with my own hands; and the workmen, which are employed: 
„ me, that they ſcarce work a day, but they find leſs or more. bebe us 
Hut with my utmoſt Abe nor 1 8 not yet deen able to find one 1 
whole and entire; nor do the workmen ſay they ever did; which-1 . 
to be very ſtrange. 


(1) Common Cockle. Black muſtel Oyſter. N Ee. 
(+) The ever memorable Dr Hook, in his Poſthumous Works, ſays, that earthquakes. 
ſeem to be the chief efficients which have tranſported theſe petrified bodies, ſhells, woods, 
Fe. and left them in ſuch parts of the earth as are no otherwiſe likely to have been the 
places wherein fuch ſubſtances ſhould be produced. | 
„That ſeveral. mountains and vallies have taken their riſe from earthquakes muſt i in- e ; 
* evitably be allowed; but then they are to be found in hotter countries than this, If | 
_ *© the: contrary is beliexed, why don't ſuch things happen now? And why is all hiſtory | 
* ſilent upon this head? Beſides, the regularity of the fra7a of ſhells, and their often 
G „ lying parallel to the horizon for many yards, I own, puzzle me very much, and prevent 
me from acquieſcing with this ingenious man on this head.“ | 
Dr Woodwward's hypotheſis, or manner of bringing theſe (tells, and al other foſſils, 
© Into the places where we now find them, by a total diſſolution of matter, is indeed very. 
pretty; but ſo many difficulties ariſe (however plain it might appear to him) I believe 
few now. a-days are of his opinion. | 2h OY 12 i 
Above all, I think Mr Petis's way of thinking is liable to the feweſt objeRions 3 wiz. Fey i 
wel. the variation of the paralleliſm of the earth's axis ; which, being allowed, mult ; I 
4 W Certainly alter the centre of gravity : if ſo; then all the fluid parrs will conform there- 
to; and then it will follow, that one part will be covered, and overflowed by the ſea, 


* that was dry before, and another be. diſcovered and laid dry, that. was. before K 
.- Over-whelmed,” 0 I 


* 
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above 12 inches from ſpine to ſpine. 
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Other Foffils near Hartford- Bridge in Norfolk. 


1 Theſe horns (1) have been very large ones; ſome. of the ſpines wie: 


ſuring 12 inches and upwards in length. The horns themſelyes, many 
of them, are better than 2 inches in diameter, and ſeyeral of ſtem 
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The entire ſkeleton of a man was found in the ſame bed or fratum 
with the above-mentioned horns, as one of the workmen aſſured me: 


| 


he ſaid, he took the pains to lay it all together upon the graſs, as regy- | 


larly as he was able; but his curioſity. being then fatisfied,- he left it to 
be ground to pieces by the carts and waggons that came thither for the 
marl ; ſo careleſs were theſe poor ignorant people of ſo valuable a ſpe- 


cimen of the human race! What inſtructive inferences might perhaps 


An account of 


other foſſils, 
Found near 
Hartford- 
Bridge 7 
Norfolk. 
Ibid. p. 283. 


have been drawn from ſuch a ſkeleton, with reſpect to the magnitude 


of men in the early ages of the world! I own, I cannot but regret the 


Helmet ſtones (m) and belemnites are here to be found in/abundance, at 


all depths, and in every different tratum; which I think ſhews, that 


the fiſh, which produced theſe foſſils have been very plentiful : and ſo 
they muſt have been all over the county, as the like are to be found in 
every place where-ever the earth is broken open, or a pit is digged. 
About a mile S. of a little country town called Kiſct, and near 
two furlongs from () Hartford Bridge, is a pit, in which the country 
people dig a particular ſort of clay to lay upon their ſandy lands. 
Amongſt this clay, lie a great many knots, lumps, or nodules, of a 
bluer ſort of earth, not widely differing from that which is found in 
Harwich cliff: theſe, when digged up, are ſoft ; but when they have 
been for ſome time expoſed to the open air, they become almoſt as hard 
as flint, | | b wh 
In and upon theſe lumps are the impreſſions of the cornu Ammonis, or 
ſnake-ſtones in a beautiful manner, from one inch to 5 or 6 in diame- 
ter; and ſeveral I ſaw with part of the ſhells upon them of a yellowiſh 
white (6). | a wk 
Many other ſhells are to be found in theſe lumps, as the peftunculus, 
helmet-ſtones, belemnites, common cockle, turbo*s, Sc. but thele are 


1 


moſt of them very ſmall. 07 4 io" e 
But ſtill more curious than all the reſt are certain lumps of petrified 


cryſtallized matter, of a very odd form, ſuch as I have never ſeen or 


ever read of. 5 2 79 
They appear to have been originally lumps of blue clay, cracked by 


ſome ſubterraneous heat, or other unknown cauſe, into which the water 


(2) © The nature of theſe horns ſeems to the eye to be entirely changed into wal 
parts.“ 


chalk ; only retaining their outward form, and the poroſeneſs of their inward ly filled 
* 


(n) Whatever frata theſe helmet · ſtones are found in, I obſerve they are mo 
„with matter of the ſame nature and conſiſtency, provided they have lain there un- 
% diſturbed.“ 1 | | | 3 

(2) About 3 miles S. W. of Norwich. ; 


(0) © When this clay was ſoft, I found it impoſſible to get one of them whole.” 4 | 
x fe : , as 


Subterrancous Caverns near Norwich. My” 
has inhnuated, and the ſalts contained therein have cryſtallized, in te 


cracks. 


When theſe lumps are taken up, and become dry, the clay part falls 
from out the exterior cells; and then they may be thought groſly to 
repreſent an honey: comb. At firſt I took them to be bones from with- 
in ſide the ſkull of ſome great fiſh, or other ſea animal; but ſome which 
1 have ſeen lately, and of which I ſhall fend you a ſpecimen, have con- 
vinced me I was miſtaken. .. Indeed, fince I wrote the above, I have 
compared this foſſil with the deſcription Dr Woodward gives of the 
Ludus Helmontii, and I think it agrees ſomewhat therewith. . 


IV. About a quarter of a mile from the city of Norwich, on the E. An account of 
ſide thereof, and near the entrance of Mouſpold- Heath, is a large ſub- 47g ſubter- 
terraneous cavern, which has been formed in a long ſeries of time, (neon 7, 
by the digging out of chalk for the making of lime. There's but one / 5001 : 
entrance into it, whoſe breadth is about two yards, and it's height near- ar Nor- 
ly the ſame ; however the height gradually riſes, till at laſt it meaſures wich; 4 Mr 


in ſome places from 12 to 14 yards. But notwithſtanding the entrance W. Arderon. 


is ſo ſmall, the whole area within is of ſuch a large extent, that 20,000 3 5 


men might with great eaſe be placed therein, as I believe will ſcarcely be My H. Baker, 
doubted, when J aſſure you, that, from the entrance to the furtheſt F. R. & to the 
part of theſe darkſome cells, meaſures full 400 yards; and that theſe Preſ. N“. 486. 
paſſages are frequently 10 or 12 yards wide, with branchings out on the $$" 4g 
ſides, into various lanes and labyrinth-kind of windings, that every now 17 48. Read 
and then open into one another; which renders it no eaſy taſk to find March 24. 
the way out, when a perſon has been a little bewilder'd in theſe ſubter- 1747-8. 
raneous mazes. 1 pid PLIERS 
Moſt of theſe vaults are arched at top, whereby the immenſe weight, 
which every moment preſſes on them, 1s well ſupported ; a weight no 
leſs than that of hills, whoſe perpendicular altitude above the tops of 
theſe arches is 20 or 30 yards, if not much more. I have frequently, 
ſays my correſpondent, gone into theſe caverns out of curioſity ; but 
could never perceive the leaſt appearance of thoſe damps * which are ſo 
common in mines, and other ſubterraneous places, where the air is ſtag- 
nant for want of a due current; which ſhould ſeem to be the very caſe 
here, as there is but one entrance into it. The paſſage indeed is hori- 
zontal, and open to the W. wind; but the included air's being free from 
putrefaction, may poſſibly be owing to the large quantity of ſalt which 
the chalk contains. „ Wo I 
How deep or thick theſe rocks of chalk are, no one, ſo far as I can 
find, can tell; for, in ſinking the loweſt wells, they have never, that 1 
know of, been dug through; and conſequently muſt be exceeding deep. 
The chalk at the 2 end of this cavern is ſo very ſoft, that it may 


* Thoſe are commonly cauſed by ſulphureous vapours; which never appear in chalk. 
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* be moulded with the hand like | 

conſiſtence, and what it always retains, till it becomes expoſed to the 
of theſe vaults I have picked up ſeveral 
kinds of foſſils, figured by marine bodies; fuch as erbini, pefiuncyli, 
common or fluted cockle, helemnite, Sc. and, by diligent ſearch, other 
Sounds made beneath thefe arched roofs 
are ſtrongly reflected from ſide to fide ; ſo that the leaſt whiſper 
-be heard at a conſiderable diſtance. The beat of a pocket-watch was 


. reſted at 529. which comparing with the regiſter I had K 
found, within half a degree of a medium betwixt the g 


of the ſcales an 
temperature of heat in theſe caverns coincides with that in the cave at 
the obſervatory at Paris, within one degree; which I think comes very 
near, conſidering the obſervations were made with different inſtruments, 
and formed upon different principles. ; 


RT. 


Me Gidnts Cauſeway in Ireland. 
air. In the very loweſt parts 
forts might perhaps be found. 


heard diſtinctiy full 20 yards from where it was placed. __ 
I viſited this pl 
as to heat and cold; and carried with me a thermometer regulated by 
one of Mr Haukfbee's, which J Tet down at the further end of theſe ca. 
verns ; and letting it remain chere for ſome time, I found the mercury 
„ Was, I 
heat and 
the ſharpeſt cold we have known in this city for ten years paſt; and it 
is very probable, if the two extremes had been taken more exactly, the 
temperature in theſe caverns would be found to come yet nearer to the 
medium of heat and cold in this climate. 8 


The greateſt degree of heat was July 18. 1746. 
The greateſt degree of cold was Jan. 9. 1740. 


Which added together make 3 — ü 13 
The medium of which is „„ 


61 find, by inſpeRing Mr George Martin's colle&tion, and compuriſon 
degrees of heat with various Thermometers, that the 


At the foot of a high hill, adjacent to theſe vaults, iflues out A cu- 


rious ſpring, whoſe water J found exactly of the ſame temperature with 
that underground; though, when the Thermometer was expoſed to the 
open air, it ſtood at 57% * 


An account of V. In my laſt paſſage over to this kindom, I law that very remark- 


the Giants 
Cauſeway in 
Ireland ; in a 
ter to the 

" oo Wref. from the 
Kev. Rich. 
Pococke, 
L. L. D. arch- 
deaton of 


able curioſity, commonly called the Giants Cauſeway : + The ſea- cliff 
are very high thereabouts, and what is called the Cauſeway. is a 10s 


head, extending from the foot of the cliffs into the ſea like a mole. Th 
head does not appear at firſt ſo grand as it is repreſented in che Views 


„A terrible thunder-ſtorm, Tune 12. 1748. ſhook the earth to ſuch a degree as 0 


throw down thoſe chalk-vaults. 1 
+ This Cauſeway is before taken notice of in Vol. II. Part iii. chap. 3. 5 bv. |. 


\ 
14 


engraven 


paſte; which 1 take to be it's original 


ace Nov. 1. in order to try the temperature therein, 


j 


Ne hes The Giants Cauſeway in Ireland. © * 59g 
engraven of it; but when one comes to walk It; and conſider it Dublin, aid 
more attentively, it appears to be a ſtupendous production of nature. N . 
The head ends in two points: I ineafured the more weſtern to the dif- „ , ? 1 
tance of 360 feet from the cliff, and it appeared to me to extend about 1747-8. dared 
60 feet further; but this part I could not meaſure, by reaſon that the Dublin, Jan. 5. 
ſea was then high; and I was told, that at low tides it might be ſeen 1747-8. Read | 
about 60 feet yet further upon a deſcent loſing itſelf in the fea. I alfo Jan. 28. 1747: | 
meaſured the more eaſtern point 340 feet from the cliff, and ſaw about Wt 1 
as much more of it as of the other, when it winds about to the eaſtward, 1 5 
and is alſo loſt in the water. One may walk upon this head on the tops [i 


* „ * 


fl 
of the pillars to the edge of the water. Thefe pillars are all of angular. bi 
ſhapes from 3 ſides to 8. The eaftern point, towards that end where Þ 
it joins the rocks, ' terminates itfelf for ſome way in a perpendicular & 


cliff, formed by the upright ſides of the pillars, fome of which I mea- 1 
ſured, and found to be 33 feet and 4 inches in height. They fay there | 1 
are in all 74 different forts of figures among them. Each pillar conſifts 
of ſeveral joints or ſtones lying one upon another, from 6 inches to | 1 
about a foot in thickneſs: ſome of theſe joints are in the middle ſo con- 5 

| vex, as for thoſe prominences to be nearly quarters of ſpheres, round J 

0 each of which is a ledge, upon which the ſtones above them have reſted, 

| every ſtone being concave on the under fide, and fitting in the exacteſt 1 
manner upon that which lies next below it. The pillars are from ito 2 | ; 
feet in diameter, and conſiſt moſt commonly of about 40 joints, moſt of RO 
which ſeparate very eaſily, tho* ſome others, which are more {trongly 
indented into each other, cohere ſtrongly enough to bear the being 
taken away in pairs. l | TER i oo ee | 

But the cauſeway is not I think the moſt fingular part of this extra- 
ordinary curiolity ; the 13 of the cliffs themſelves being yet to 1 
me more ſurpriſing ; theſe and their ſeveral ſtrata I examined from the I 
rocks on the other ſide of a little bay, about + a mile to the E. of the 
cauſeway. I thence obſerved, that there runs all the way a ſtratum from 
the bottom of black ſtone, to the height, as well as I could conjecture, 
of about 60 feet, divided perpendicularly at unequal diſtances by ſtripes 
of a reddiſh ſtone, looking like cement, and about 4 or 5 inches in thick- 
neſs. Upon this there is another tratum of the ſame black ſtone divi- 
ded from it by a ſtratum 5 inches thick of the red. Over this another 
tratum of ſtone 10 feet thick divided in the ſame manner; then a ftra- 
tum of the red ſtone twenty feet deep; and above that a ſtratum of up 
right pillars. Above theſe pillars lies another ſtratum of black ſtone 20 
feet high; and above this is again another fratum of upright pillars 
riſing in ſome places to the top of the cliffs, in others not ſo high, and 
in others again above it, where they are called the Chimneys. - | 
This face of the cliffs reaches for 2 computed miles E. from the cauſe- 
Way, that is about 3 meaſured Zygli/h miles, to the hquſe of Mr John 
Yewart 2 miles W of Balintoy. The upper pillars ſeem to end over 
the cauſeway, and, if I miſtake _ become ſhorter: and ſhorter as one 
4 & 2 * 


4 4» 


0 OOO rio feng Mora D oY 
| | goes from it, lying between two binds of ſtone like feams of coal, and 
| Alke thoſe little pillars found in Derbyſhire, 1s de anne 


WO I] bheſe binds probably meet together all round, and incloſe this extra- 

dredinary work of nature; and if ſo, the pillars muſt be very ſhort to- 

warqds the extremities. | e 

| I was led to this conjecture by the following obſervations : the lower 

. ftratum of pillars is that which goes by a deſcent into the ſea, and which | 

makes what is called the Giants Cauſeway ; and where this deſcent ap- 

proaches the ſea, it ſeems. probable that the pillars become ſhorter. and 

ſhorter, ſo as to end not much further off. Now the upper bind of this 

- firatum may have been of ſo ſoft a nature, as by degrees, in procels of 

time, to have been waſhed away by the ſea. And in the cliff over the 

cauſeway I ſaw ſeveral pillars lying along in a rude manner almoſt: hori- 

zontally, which ſeemed to me to be ſome of the pillars of the upper 

ftratum fallen down by the giving way of the bind that was under them, 

and over the lower ones that compoſe the cauſeway. And here moſt 

robably the upper pillars ended, as they are ſeen no farther in the clif, 

ſaw the tops of pillars even with the ſhore, both on the eaſt and weſt 

NH ſides of the cauſeway, and ſome much lower than the cauſeway itſelf; 
1 1 | and it is probable that theſe are much ſhorter than thoſe of the cauſe- 
i way, which I meaſured above thirty: feet higher than the tops of them. 
q When I was upon the cauſeway, I ſaw in the cliff, to the ſouth-eaſt, 

what they call the Organs, about a quarter of a mile off, and a third 
part of the way up the cliff. They appeared ſmall, and ſomewhat like 
a black ftalatites: they. were not commonly known to be ſuch pillars 
as the others; but they are ſo, and belong to the lower ſtratum. When 
with great difficulty I climbed up the ſteep hill to them, I found they 
were hexagonal, and larger pillars than moſt of the others, being about 
2 feet in diameter; and I meaſured 5 ſides of one of them, which were 
of 13, 15, 12, 21, and 16 inches reſpectively. The joints I could come 
at were about 9 inches thick, and each pillar, as well as I could count, 
conſiſted of between 40 or 50 of them: theſe joints are almoſt flat and 
lain, the convexities on their upper faces being ſo ſmall as to be ſcarce 
diſcernible. I inquired whether any of theſe. pillars were found in the 
quarries within land, and the people there told me they were not; but 
ſince J left the place, I have been aſſured by others, that there are ſome 
found 2 or 3 miles from the ſhore. 11 1 2907 6 „ ie 
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4 moving \ VI. On Saturday Fan. 26. 1 744-5. à part of Pilling Maſs, lying be. 
. tween Heſcomb houſes and an eſtate of Mr Buttler*s, called Wild Bear, 


of Church- Was obſer ved to riſe to a ſurprizing height: after a ſhort time it ſunk 35 
Townin much below the level, and moved ſlowly towards the ſouth ſide: i 
Lancaſhire; half an hour's time it covered 20 acres of land. The improved land 
. brig * «adjoining that part of the Moſs, which moves is a concave circle contain- 
mond; com. ing NEAT 100 acres, which is well nigh filled up with moſs and Water. 
nunicated by In ſome parts it is thought to be five yards deep. An. 


, 


9 Fail Skeleton of a Man. 597 
out of their dwelling-houſe, which is quite ſourrounded, and the fabric Edward Mil- 
tumbling down. Mr Butler, M bitebead, and Stephen White, are the ward, M. D. 

firſt ſufferers by this uncommon accident. An intenſe froſt retards he 5 3 
regreſs of the Mas to-day; but I fear it will yet ſpoil a great deal of 2 1745. 
land. The part of the Mo/s-which is ſunk like the bed of a river, runs Read Feb. 28. 
N. and S. is above a mile in length, and near half a mile in breadth; 1744-5. 

ſo that I apprehend there will be a continual current to the S. A man 

was going over the Moſs when it began to move: as he was going eaſt- 

ward, he perceived, to his great aitoniſhment, that the ground under 

his feet moved ſouthward. He turned back ſpeedily, and had the good 

fortune to eſcape being ſwallowed up. nf en 
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VII. We have few or no foſſils in this country . but a friend in Staf- A foſlil Ske- 
 fordſhire [Mr Platt] informs me, that that country abounds much in leton /a 
foſſils; ſuch as ſea-ſhells, rock-plants, and other marine bodies left at war LE 27% 
the deluge. Near Bakewell in Derbyſhire was lately found the ſkeleton F K. 5 
of a man, with ſome ſtags horns, in digging a lead- mine. | Me op 
N 5 i | | ollinſon, 
[In the ſecond letter, dated Scruton, May 19. 1744. Mr Gale gives the < * S. dated 
- , | . . L cruton 22 
following account of this Skeleton in Mr Platt's own words, from a Yorkſhire: 
letter written to himſelf by that gentleman.) 
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Jan. 14. 
e | 1743-4. Ibid. 
The ſkeleton I formerly mentioned to you was found at Lathill-dale, P. 265. Read 

near Yolgrave and Bakewell in Derbyſhire,' as the workmen were drivin 5 1 — 
a ſough, or drain to a lead- mine, about 9 yards deep from the ſuracce 
of the earth, and about 40 fathom from the beginning of the ſough. 

There were found with the ſkeleton ſtags horns; two pieces of which 

I have now in my cuſtody z vi. the brow-antler, which is 9 inches 
long, and ſeems to have about 2 inches broke off the tip- end; the 

other is a piece of the large horn near the head, and is 3 inches dia- 
meter. Both the horns of the ſtag, and the rib-· bones of the ſkeleton, 

are much decayed; and as ſoon as the head of the latter was expoſed 

to the air it crumbled all away, except a piece of the lower jaw; now 

alſo ſo imperfect as not eaſily to be diſtinguiſned what it has been. 
Several of the larger teeth were taken out, which were covered with 

their natural enamel, and perfectly ſound. The place where theſe 

things were found, is on every ſide ſurrounded with a rocky pe- 

trified ſubſtance, or terra lapidea, by the miners called 7, ſo hard 

(as they ſay) as to; ſtrike fire againſt their tools. This ſubſtance lay 

above the bones and horns a yard and half thick or more, and on either 

ſide; and beneath them to a. breadth and depth uncertain: ſo that it 
appears, that the. ſkeleton and horns lay in a cavity, which, was, nat 
however contiguous to them, there being a ſort of ſoft coarſe clay or 

mar] interſperſed thick with little petrified balls, or pellets of the ſame 

Kind of ſubſtance; as the tuft, for near a quarter of a yard round them; 

but none of the bones ſeemed in any degree to be petrified. - The work- 

| | men 


: e , | s 


WTO | Human Bones incruſted with Stone, 8 
3 mueen eonjectured there was more of the ſkeleton to be found 3 but they 
dug no further than was neceſſary to complete their ſou g. 

The interment of this man and ſtag ſeem to me to have been acci- 
dental, by their falling into a chaſm or wide cleft of the rock in very 
early times; which has ſince cloſed 8 and grown over them, by the 
accretion of the marly ſubſtance, which environs the ſkeleton, c. and 
in time, perhaps, will grow as hard as the tuft, and reſt of the rock. 


5 
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An account of VIII. Something like the body of a petrified man being mentioned 

fome human by ſeveral authors, as preſerved in the Villa Ludoviſia at Rome, I thought, 

_ i . that a drawing of that curioſity, which J procured at Rome ſome years 

PO! —_ ſince, might, poſſibly deſerve the notice of the gentlemen here preſent: 

Villa Ludo- eſpecially, as it will appear thereby, that the ſeveral accounts hitherto 

viſia a? Rome; given of it are not very accurate, or, at the beſt, convey but a very im- 

Pt 0 a perfect idea of the truth. ; oy P | 

3, the Pres The following paſſage occurs in the journal-book of the Society, for 

Ne. 477. p. April 17. 1689: Mr Henſhaw related, that he had ſeen, in the Villa 

557. Aug &c. ** Ludoviſia at Rome, the body of a man incruſted with a fort of a white 

1745. Read «© marble or alabaſter caſe, ſuppoſed to have been a man frozen in the 

n % Alps, and after, in long proceſs of time, this incruſtation to have 

1 e grown upon him; and that one of his arms was broken off, purpoſe- 
c ly to ſhew, that it was no impoſition.“ 

Mr Richard Laſſels, in his travels to Ttaly, printed at Paris 1650. 

p. 180. tells us, that in the leſſer Cana, belonging to the Ladovifien 

Villa, he faw, *in a great ſquare box lined with velvet, the body of a 

«« petrified man, that is, a man turned into ſtone ; one piece of the leg 

(broken off to aflure an ambaſſador doubting of the verity of the 

*« thing) ſhewed plainly both the bone and the ſtone cruſted over it. 

« The head and the other parts lie jumbled up together in the box.“ 

F. Athanaſius Kircher ſays, in his Mundus ſubterraneus, I. viii. chap. 2. 

« Speftatur et hic Rome in horti Ludoviſiani palatio, corpus bumanun 

« totum in ſaxum converſum, ofſibus adbuc integris, at lapideo cortice ob. 

e dutiis.” And in the following page he gives an imperfect ſketch of 

the ſame thing, under the title of Sceleton humani corporis in ſauun 

„ converſum, ex palatio Pinciano 2 Ludoviſii. This ſketch, 

however imperfect, gives a truer idea than either his or Mr Lafſels's 

words ſeem to convey, as there is indeed nothing like the of a 

man, but only a cluſter of disjointed bones cemented together by the 

ſame matter that incruſts them over. Mr Miſſon in his travels has more 

truly deſcribed them, when he ſays, that in the ſame room they ſhew 

a ſmall heap of bones, ſaid to be the ſceleton of a petrified man; 

which is a miſtake, for the bones themſelves are not petrified, but 

< there has gathered about them a ſort of candied cruſt, or ſtony in- 

« cruſtation, which has made them paſs for being of real ſtone.” | Mr 

#right alſo, in his late obſervations made in travelling through = 
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1 Foffil Tooth of an Blephant. 


and repreſented by Father Kircher : and as I had before heard 
ich ſpoken of, and had conceived an idea of it very different from 
the truth, I was willing both to preſerve a true notion of it myſelf, and 
to be able to give ſuch a one to others. I therefore employed an inge- 
nious young painter to make as exact a drawing of it as he could; and 
] afterwards very carefully compared his drawing with the original, 
which is the ſame I have here to produce, hoping that the ſight of it 
will not be unacceptable to the company. The ftony ſubſtance that 
Joins the bones together is of a whitiſh colour, and the ſame as that 
which incruſts the bones themſelves : ſmall fractures in ſeveral places 
diſcover the natural bones; and the fize of the whole maſs may be 
judged of, by conſidering the ſcull, which is of the common dimen- 
ſions, as a ſcale to the other parts. 2 . i 


IX. It was ſent. me lately, from Norwich,' by Mr W. Arderon. It 4 letter from 
ſeems to be a grinder belonging to the left under-jaw of a very large f, H. Baker, 
elephant, as it's own ſize and weight may ſhew : for the circumference, * ee 

meaſured by a ſtring drawn round the edge, is 3 feet, wanting 1 inch; , an extra- 
in length it meaſures 15 inches; in breadth, where wideſt, 7 inches, in ordinary large 
thickneſs above 3; and it's weight is upwards of 11 pounds. - foil Tooth 

On one fide it is convex, and on the other concave, with 16 ridges n 2 2 
and furrows —_— on each Tide tranſverſiy, and correſponding with * * 331. 
the ſame number of emineneies on the grinding edge, which appears jan. &c. 
furrowed like a mill-ſtone. On the bottom of the part that lay within 1745. Read 
the gum are ſeveral cavities for the inſertion of the nerves. The whole March 28. 
tooth is almoſt intire, and ſeems very little, if at all, petrefied; but, Rey 
fince it's being expoſed to the air, ſeveral little cracks appear. Other * 
monſtrous bones were found with it, as I am informed; and particu- 

larly thigh- bones, 6 feet long, and as thick as the thigh of a man; all 
which belonged probably to the ſame animal, and may be conſidered as 
farther p of the creature's enormous ſize. 9 e 
The place where, and the manner how, theſe bones were diſcovered, 
are particulars fo well deſerving conſideration, that I ſhall make no apo- 
logy for relating them. | | Fog 65 

A little town, called Munſley, is ſituated cloſe to the ſea-ſhore, on the 
N. E. coaſt of the county of Norfolk, where che fea is bounded by ex- 
ceeding high rocky cliffs: ſome whereof being gradually undermined by 
the continual daſhing of the waves when the tide comes in, great pieces 
frequently tumble down upon che ſhore : and by the tumbling down of 


Here 


1 wt * — 
ol 600 


" F 


A Foſſil Toth of an Elephant. 

have done, when ſuch-like bones have been found in more inland coun- 
ties), that the Romans brought elephants over hither; which, When 
dead, they buried deep in the earth, to prevent their becoming offen- 


ſive: for they could never think of burying ſuch a carcaſe in a rocky 


cliff, cloſe to, or perhaps over- hanging, the ſea. But, on the contrary, 


this. diſcovery ſeems a convincing demonſtration, that the earth has uns 


dergone ſome very extraordinary alterations: for the remains of | anj- 
mals, of quite different climates and regions, and of kinds, which, in 
the preſent ſituation of the world, could never poſſibly come over hither, 
muſt either imply their having been placed here by Providence, origi- 
nally, or, that this iſland muſt, heretofore, have been contiguous to 
the Continent: but, ſince we find theſe creatures in very hot countries 
only, it is highly probable they were never placed here by Providence; 
unleſs we can ſuppoſe the temperature of our climate, as to heat and 
cold, to have been greatly altered: and, without ſuch a ſuppoſition, it 
would be no leſs unreaſonable to imagine they would wander hither from 
warmer regions, though even all the quarters of the globe ſhould have 
been contiguous. bes» 
What changes have happened to our earth, and how they have been 
roduced, no human wiſdom can poſſibly find out with any certainty: 
kai ſuppoſe only the polar points, or axis thereof, to have been ſhifted 
at any time but a few degrees, and it's centre of gravity to have been 


altered (which ſome great men have imagined not improbable), what 


convulſions in nature, what an univerſal change in the face of thi 
muſt thereby have been occaſioned ! What inundations, or deluges of 
water, bearing every thing before them ! What breaches in the earth, 


what hurricanes and tempeſts, muſt have attended ſuch an event! For 


the waters muſt have been rolled along, till, by them, an equipoiſe was 


produced. In ſhort, all parts of the world would thereby acquire diffe- 


rent degrees of heat and cold from what they had before. Seas would 


be formed where continents had been: continents would be torn in 


ſunder, or perhaps ſplit into iſlands. The antient bed of the ſea would 
be changed into dry land, and appear covered at firſt with ſhells, and 


other marine bodies; of which the action and nitrous ſalts of the air 


would, in a few years, moulder away and turn to duſt thoſe upon the 
ſurface ; but ſuch as were buried deep would be preſerved and remain 
for many ages. | | 4 

Such would probably have been the fate of inanimate things: and as 
to living creatures, they muſt have been almoſt univerſally deſtroyed 
and buried in the ruins of the world, as perhaps this elephant may have 
been. Some few, however, would in all likelihood eſcape, either by 
ſwimming to, or being left on, riſing lands ; where, if they met with 


proper food, and an agreeable climate, they would continue and in- 


creaſe, or otherwiſe would wander till they found ſuch a country, un- 


leſs prevented by interpoſing ſeas, or impaſſable rivers. All 


Fere therefore can be little reaſon for imagining (as I know ſome 


Two extraordinary. Deers Hornt found under-pround. 
All this indeed is barely conjecture: but the bones and teeth of fiſhes, 
the multitudes of ſea-ſhells (ſome whereof are petrefied; and others not), 
and the many ſea-productions- found buried in the earth in almoſt every 
country, at vaſt diſtances from the fea, and even in the midland parts, 
are demonſtrations of the ſurprizing alterations that muſt have happen- 
ed as to the diſpoſition of ſea and land. The horns of the great mouſe- 
deer, dug frequently out of the bogs in Feland, and ſometimes in Eng- 
land, the bones and teeth of elephants found there, and this preſent 
diſcovery, together with ſome others of the like kind that have been 
made in England, ſeem to prove, that ſuch animals formerly inhabited 
theſe countries, notwithſtanding the mouſe-deer is known at preſent 
only in America, and elephants are not found except in Africa and Aja. 
Part of the horn and palm of a deer, found in a chalk-pit, at a village 
called Baber, 4 miles E. of Norwich, at the depth of 16 feet, and almoſt 
converted into a chalky ſubſtance, being of a kind of which, Iam told, 
we have none in this i0Jand, I alſo lay before you, as another proof to 
the ſame purpoſe. "LOTTO" | 


X. The head and horns, repreſented in Fig. 48. were found in a ſand- An account of 
bed, in the river Rye, which runs into the Derwent, ih the eaſt-riding, #9 e 
belonging to Ralph Crathorn, Eſq; They were diſcovered as he was 2 5 — 
fiſhing for ſalmon; the net happening to hang on one or two of the der- ground 
antlers. He ordered to pull away; by which ſome of the antlers were iz different 
broke off, and diſcovered it to be part of a deer's horn. At length, arts of York- 
with ſome difficulty, it was dug out pretty intire. Mr Crathorn ſup- Pe ae 
poſes, that theſe wild moors were once inhabited by this kind of deer, e 
not any ſuch now being known to be in this kingdom; and ſuppoſes Knowlton, 75 
it is, at leaſt, 7 or 800 years ſince it's death; and that by age or po- Mr Mark 
verty deſtroyed, and by time buried in thoſe ſands. It is about 3 years Catelby, 
ſince 1t was found (as the aboveſaid worthy gentleman told me) where Fo . 
he lives z which is at Ne near Malton in Yorkſhire. 3 3 Nas 

| N . 0 g 5 1746. Read 
4 is 12 inches long. 5 the ſame. c the ſame. d is 4 inches from the March 13. 
main horn, and the 2 croſs branches are 8. eis 6 inches. f is 7 inches. 17057 
£186 inches; and 2 feet 10 inches from the root of the horn to the ee 
All thoſe places with marks were broke, and put together again. 
ee ene . 18. 8 
This ſkull and horns weigh — 4 12 | 
It was found in a peat- moſs, at Cowthorp near North Dreighton in 
Zurtſzire, in the year 1744. enen LE N 


- - Feet Inch. 


The length of the ſkull, from the noſe-end marked A, to the) ha 
back-part of the bead . 8 ; band 
The breadth of the forehead, from C to Cc 11. 
Length of each horn, from the ſkull D to the tp; 0% 5 1 
VOL. X. Part ii. 4 H pt, 45 The 
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NM. B. It is evident the horns are not at their full nd bein oy 


covered with What is called the Velvet. 
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Ihe figure above is the repreſentation and extratrqliliy: dimenſions 3 


of the all and horns of a deer, dug dam the pa of, 6: fert out ofa 
peat-moſs,. as above mentioned. wh 
But what I think: more extrnatdjoaity'i is, chat. che lt Earl. of Carlifle's 


ſteward, Mr Foice, in digging the foundation of an houſe and cel 4 


found, at the depth of 6 feet, a part of a jaw- bone with teeth, andig 
horn of a inde ſtag,. of moſt exceeding large dimenſions, which 
buried under 2 feet common ſoil; then one foot of fcalpi 
bed; then 18 inches of ſtone; then another vein of ſand, 6 inches; 
tuen another head of ſtone; under which lay thoſe before- mentianed 


or ſands 


Jjaw- bone, and piege of horn; which, in all 8 bo — one | 


1 that Wee theſe ratumo, had; never been. ramoved. 4 19 
Dimenſio ons of the Deers 2 in . Moſrum ref. the N Soc 
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Len gth of 5 ſkull : 0 4 

Breadth of the forehead  —— 9 ů—ðr 93 
Length of each horn . —— -- 4 8 a 
Diſtance of the extreme tips of the horns | N „ 5 


N. B. Theſe horns (Fig. 49.) are 3 of the fame ſort as thol 
often found in Ireland, of which deſcriptions are given in Tranſat 


n. 227. u. 394. and 7. 444. p. 389. But I do not remember tg have ; 


met with any before of this Hoon {prod in 1 or any, Aha 
elſe beſides * 2 i C. M 


1 4 


4 XI. The Lapis ofteacolla is diſtin cuiſhed 5 Gvetal names; it is how- 
into the Lapis E Ver i called Oſtiocolla, or Gael, a name compounded of 2 
Oſteacolla'; Greek words, sci, 4 bone, and a, fine : it is otherwiſe called L 
by Ambroſe pit oftites, olleſteos, offina, offifana, offifraga, lapis Afraticus;. lapis More 


Beurer of chius, Flores arenae, foſfile arboreſcens lapis ſabilis, and... Japis ar enoſi 1. 
mu; It is found in ſeveral parts of Germany : but our - anceftors had no jul 


communicated. 


Collinfon, lieved it to be a ſort of gypſum. 
F. R S. N. The foil wherein it is of 
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as ſome have pretended, are ever found in vallies, or ſprings, or in 1745. Read 
char. in ede en e „ $$ 44 "Cy; May 9. 1745+ 


 Krauterman has mentioned one that had the figure of a ſort of cheſt : 
but it ſeems” rather to have been a #ophus, than oſteocolla. Merratus 
alſo had no juſt knowledge of this ſubſtance, when he called ſome pe- 
trefactions, and tophi calcarii by that name, which in the opinion of 
Herman are rather-bolaria'or ciſt. 05 en | 
As to it's origin, it is produced in the ſandy ſoil mentioned above, 
at the depth of ſome feet, and has the form of a root. The largeſt can 
hardly be compaſſed by both hands, but the others are gradually leſs, 
As to it's cofiſiftence, the gffeocolla, whilft under ground, is never hard, 
but always ſoft and muddy, fo that it ſeems like ſuet or fat to the 
touch, but when dry it is white, like any calcarious ſubſtance. As it 


is found under ground, it is partly grey, partly yellow or white, and 


the ſand adheres copiouſly to it's outſide. It's ſoft confiſtence will not 

ermit it to be taken out whole, ſo as to ſhew the true form of a root, 
unleſs the work is carried on with great art, and ſome weeks, or even 
months are beſtowed upon it: for if it is taken up haſtily out of the ſand, 
it will break: wherefore the following rules are to be obſerved : | 
1. It muſt be ſought for with labour and patience. ',2. The ſand muſt 
be gently wiped off. 3. It muſt be taken far from the root. 4. An 
examination muſt be made, whether there are any ſmall fecondary roots 
ſhooting forth, of which great care muſt be taken, that they are not 


loft. 5. Several muſt not be taken at the ſame time; but liberty ſhould 


be given them to grow dry and hard. 6. The pit ſhould be covered 
with boards, to keep off any rain that may happen to fall. 7. The 
digging muſt not be repeated, till thoſe which are already expoſed, are 
grown ſufficiently hard. 8. In warm, dry, and clear weather, the planks 


ſhould be removed, that they may be the ſooner dry. 9. The digging 


ſhould be begun at a good diſtance, as water is generally found under- 
_ neath. EI e i | ' 20 $001 51 
Many authors have obſerved, that gfeocolla is hollow within; but 


they do not agree, whether it is to be referred to the vegetable or mine- 


Tal kingdom. Many of the Ancients thought they were bones tranſ- 
formed; but many denied it, becauſe there are not found any perfect 
fragments of bones, nor is any trace of animal parts diſcovered by Che- 
miſtry. Zraſnus wrote very probably concerning it: thoſe who would 
not acknowledge it to be bones, have ſuppoſed ĩt to be a mineral natural - 
ly generated ffom the ſand. Prof. Teichmeyer calls it a marle. The ſkilful 


Metalliſt Henctelius refers it to minerals; but is ſilent as to it's genera- 


tion. Prof. Juncter will have it to be generated in the ſand, but does 
not add, whether it proceeds from the trunks or roots of trees. For 
my part I think it is a root, to which the ſand adheres, and that it is 
thus pacung generated. And tho? there is a great quantity of ofev- 
colla found, yet there is never any wood, at leaſt fach as is green, found 
ſanding above ground; and tho? I made a very exact inquiry into the 
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An Inquiry into the Lapis Ofteocalla; 
origin of this aſteocolla, and of it's tree, the root of which had degenes }. 
rated into efteocolla; yet it was a long time before I diſcovered a dry 


| bough, and green twig adhering to a tree, which ſtill remained woody 
in the upper part, and was at the ſame time changed into mere oftes: 


colla in the lower part, and upon a more ſerupulous examination ap- 

eared to be a ſort of poplar. It's origin therefore is to be ſought in 
the black poplar, on the roots of which, when the tree is cut down, the 
ofteccolla is formed. 5 23 D786 

In all the parts of efeocolla, ſomething ligneous is found, tho? rotten; 
and the decay of the wood leaves them hollow; ſo that they have the 
reſemblance of bones. But I never found any efteocolia on the trees near 
them, and growing in the ſame foil : whereas if the cauſe of it's pro- 
duction was in the ſoil, it would be found on pines, birches, and other 
trees. | *r Lhaotn 

Hence we may learn, 1. That gfteoccolla is hardly ever found in ſakng 
places. 2. That it is probable, that there have always been -poplars, 
where ofteccolla is found. 3. That all the diggers up of ofteccolla may 
ſee that it has been a root. 4. That another criterion may be made, 
that when any eſteocolla is found, ſome calcarious bones are prominent, 
which ſeem to expreſs a flower: whence many have fancied, that it 
grows and flowers. Is 5 00 EL 

The eſteccolla therefore .is always under the ſand, but never in any 
place but where it's roots had been, in adhering to which it has gradu- 
ally grown hard, and ſo far as it has appeared above ground become 
white; and if any difference is found, it muſt be imputed to accident. 
When the root is once found, if you dig a ſpan deeper, you will cer- 
tainly find efteoco/la. So long therefore as it remains under ground, it 
is ſoft, or about the conſiſtence of macerated lime mixt with ſand ; but 
as the moiſture is evaporated, it becomes gradually harder. 

To the generation of it therefore is required, 1. The root of a poplar. 
2. If the root of a poplar cannot be ſeen, yet by diſtillation it's vegetable 
ſubſtance may be demonſtrated in the empyreumatic oil 3. The acid 
of ſalt cloſely united with ſand conduces much to it's generation. 4. 
that, as we know by Chemiſtry, that there always remains ſomething 
of an acid in ſand, and conſequently ſomething lapideſcent; ſo by the 
force of theſe, the acid of ſalt with much moiſture of the ſand conſtitutes 
a ſubſtance, only here the free acceſs of the air is ſtill wanting, whereas 
otherwiſe it muſt have been transformed into a ſtone in the earth. 

It appears from this, becauſe 1. The maſs hardens as ſoon as it is ex- 
poſed to the air and dried. 2. Diſtillation diſcovers ſomething of an 
empyreumatic petroleum compoſed of vitriolic and bituminous parts. 3. 
If oil of vitriol is poured on effeccolla, an acid of common ſalt ſeparates 
from it. 4. I inter that «fteocolla, is not a calx, becauſe it can by no 
means be extracted from it. ; 1 

I have tried the ofteccolla with various menſtruums what weight of 
each would be diſſolved in each of them: wherefore I always took 5 4 
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of oſteacolla, and 51s of each menſtruum; and obſerved, 2. That oil of 
vitriol diſſolved 85 iv. of it, chat the ſolution was yellow, and that 
the reſidue was of a yellowiſh white. 2. That ſpirit of vitriol reduced all 
into a ſaline form. 3. That Sp. of Nitre diſſolved i. gr. iv. And 4. The 
acid of common ſalt, Ji. gr. vi. - 5. That Aqua Regia diſſolved Ji. gr. iv. 
and that both ſolutions were yellow, and the reſidue of a yellowiſh white. 
6. That diſtilled vinegar diſſolved Ziſs, and that the ſolution. of it was 
yellowiſh ; but that the reſidue, like the others, remained free from the 
nenſtruum as to any change of colour. | 5 gals 

Oſteocolla therefore, as it is uſed in the ſhops, is to be reputed a mi- 
neral from which a vegetable has been ſeparated : it may be called a cal- 
carious earth; but it does not change the ſyrup of violets. 

By diſtillation with an open fire, it affords an urinous ſpirit, it ferments 
on the pouring on of a fixt alkali, and diſcovers at the ſame time an uri- 
nous ſpirit: the reſidue being mixt with water, and reduced to a lixivium, 
did not produce any thing ſaline; I endeavoured at the ſame time to re- 
duce one part into a calx, but could not obtain any. But if oil of vitriol is 
poured on eſteocolla, an acid of common ſalt ſeparates from it. Ofteacolla 
| being calcined with an alkali ſeems to conſtitute an opake glaſs, but it may 
be reſolved again into water, and therefore it cannot be looked upon as a 
true glaſs. Ofteocol/a being put into a tubulated retort, and ſet over a 
low fire, and having oil of vitriol poured thro' the tube, gets free from 
the ſpirit of ſalt, which may alſo be obtained by diſtillation. ,.I have alſo 
laturated the Sp. of ſalt thus obtained with a. fixt alkali, and produced a 
regenerated common ſalt : I have put it again into the retort after it has 
been dried, and poured oil of vitriol upon it, and at laſt have obtained 
by diſtillation an acid ſpirit. of common ſalt. | 1 

The chief Bas of aſteocolla is ſand; ſome will have lac lunae, 
medulla ſaxonum, and lapis ofteacoliae to be one and the ſame thing, 
but they are miſtaken. If any redneſs is found in the offeccolla, it is. 
owing to ſomething of iron. It's uſe in medicine is abſorbent ;_ whence 
ſome preſcribe it for the Fluor albus. _ 


XII. An accident calling me yeſterday to Hedgerley, the place where & letter from 
there is dug an earth commonly called Y/izd/or loam, and famous not M- John Hill, 


only in England, but many other parts of the world, I took an oppor- % 


tunity of going to the pits, and informing myſelf of the preſent con- e Took 


dition of them: and as there appears too much probability that this ſor Loam. 
carth will be exhauſted, and loſt intirely to the world, in a few years, No. 483. 
preſume it may not be unacceptable to you to have an account of the P- 458. Mar. 
Pits of it, and whatever elſe relates to it, taken on the ſpot; which . 
here do myſelf the honour of communicating to you, and ſhall take 28. 17 
the liberty of adding to it what has ſince occurred to my thoughts in R-ad Mar. 19. 
regard to the ſupplying it's place when loſt, in the many different oc- 1746-7. 
calions on which it is now uſed. 
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+ This earth itſelf is a coarſe harſh loam; *tompoſed 'of 'ailyery ge 
ſhining ſand, of extreme hardneſs, and a fine ſoft tenacious clay: it's 
value is it's remarkable quality of ſtanding the force of the moſt” violent 


fires without running to a'glaſs ; which makes it extremely uſeful to 


all who have occaſion for ſuch fires, and is the reafon of it's being ſent 
not only into all parts of Exgland, but to Holland, Germany, and many 
other parts of the world. It is uſed for I the bricks employed 
in building the wind-furnaces for melting iron, for coating over the in- 
ſides of aſſay- furnaces, uſed by the workers on metals, and on many 
occaſions of like kind at the glaſs-houfes, both in England and other 
E ht WER * | Nn 
The place where it is dug is Hedgerley befere- mentioned, a ſmall 
village about 22 miles from London, ſurrounded with hills, under one 


of which this loam lies. The pits are about * of a mile S. W. from 


the town, and 5 miles N. of Vindſor: they extend over 4 acres of 
round, ſituated on the deſcent of a hill; and were intended to have 
Pen carried over much more ground by the perſon who now works 
them; but, on trials, the loam is found not to extend as was imagined, 
They dig, before they come at this, a very good common brick-clay, 
a tile-· clay, and a potter's earth, a kind of clay of a firmer texture, and 


deeper colour, than either of thoſe; but the frata of theſe are ſeldom 


pure or regular, and at the boundaries of the ſtratum of loam a pure 
hard ſand, eyidently the ſame with that in the compoſition of the Toam, 
but left looſe, from there not having been clay in the way to bring it 
into the condition of the perfect mais. They have already worked the 
ſtratum fo far as to find it bounded E. and W. by beds of this land, 
and N. by'chalk, and are therefore afraid it will be ſoon exhauſted; at 
leaft, whatever they get hereafter, muſt be procured with more labour 
and expence, as they have no where to ſearch for it but higher up in 
the hill; from whence it muſt be fetched at greater depths, and much 
more expence : and this increaſing difficulty of procuring it has been 
the reaſon of it's riſing in it's price to that it is now ſold at, which is 
5 ſhillings a buſhel in London; but which is not to be wondered at, 


| ſince on the ſpot the quantity that makes 1000 bricks, which uſed to 


coſt 15. and 84. now coſts 10s. the digging, and will every year colt 
more and more, unleſs a new ſtratum of it ſhould be diſcovered ſome- 
where thereabouts, which their many unſucceſsful trials make them at 
preſent deſpair of. des | | ES. 

It is to be obſerved, that this valuable earth forms but a ſingle ftra- 
tum, and that does not riſe and dip with the elevation and delcent of 
the hill, as the ffrata of the earth, ſtone, Ic. in hills uſually do, but 
ſeems to be even and flat at it's bottom; for the higher up the hill they 
ore 1 pits, the deeper in proportion they find the Hratun of 
oa lie. eas: 1 | 

It is worthy obſervation, that this hill appears from this not to hav 
been formed as the hills and mountains on the earth in general 855 
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been. by a diſruption and elevation of the ſtrata by vidlence from witk- 
in the earth; for, in chat caſe, this ſtratum of loam: muſt have been 
elevated with them, and would have been as near the ſurface, or near- 
ly ſo, in one part of the hill as in another, and need have been dug for 
no deeper from the; top than from any other part; whereas, on the 
contrary, it appears to lie flat and level underneath the whole maſs of 
earth, which makes the hill, and was, in all probability, the ſurface; 
on the firſt ſettling of the terreſtrial and other matter from among the 


N O the Windſor Loam. ; 
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waters of the Deluge. I h 
The earth, which makes the hill, ſeems to have been a prodigious 
maſs of matter, rolled along by the irreſiſtible foree- of that immenſe 
body of water, and afterwards lodged upon it. wit 10 x; 
That this might be the caſe, the immenſe force of that vaſt quantity 
of water, and the eaſe. with which heavy bodies are moved in water, 
may ſerve to make probable; and what the more favours: the conjecture 
is, that the earth which makes the hill is not diſpoſed in ſuch regular NH 
pure ſtrata as the earths ſettled regularly from the waters always are, 1 
but ſeems evidently a mixed maſs, made by the jumbling together of 

various kinds of clay, Sc. which are, in ſome parts of it found pure, 

tho” not in whole ſtrata; and in others irregularly blended; in different 

proportions one with another; which, as the principal matters that 

compoſe it are of very different colours, viz. a red and a white clay, is 

the more apparent. And this is further confirmed, by there being 

none of thoſe common extraneous nodules found lodged in it, which 

are ſo frequent in the ftrata of clay formed by ſubſidence ; ſuch as the 

Ludus Helmontii, pyrite; Sc. Theſe have ſettled with, and lodged 
themſelves almoſt: every-where among thoſe ſtrata ; but it is no won- 

der there are none of them here, if this hill has been formed, as I ima- 

gine; ſince, in the rolling it along, they muſt naturally have been left 

behind: and I promiſe myſelf, that the frequency of theſe bodies in al- 

moſt all our little clay-pits, and the intire abſence of them in the vaſt 

quantities of clay that have been dug here, will be eſteemed, by all who 

have looked deeply into theſe ſtudies, one great argument of the truth 

of this ſyſtem; which may alſo extend perhaps to many other hills as 

well as this. | vf:0 3 

As the workmen are now obliged to dig this loam at 26 feet deep, 

inſtead of about 14, at which depth they long found it, and muſt here- | d 
after, as they are obliged to aſcend the hill, dig it at 38 or 40 feet, the 

price of it will, I am afraid, rob us of it, before the vein is exhauſted; 

I think it would be a matter worthy conſideration, whether, from exa- 

mining the parts it is compoſed of, a ſuccedaneum might not be found 

for it, by an artificial mixture of ſimilar ſubſtances. In order to attempt 

this, I have, by means of water, diſunited it's parts, and procured them 

leparate z and, on comparing them with the various earths and ſands 

from different parts of England, which I have at times procured, I 

ink that J can exactly match the ſand with one from n | 
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NG The Formation of Pebbles: 
and the clay with one from a pit near the lower end of Mga dhe 
proportions may be eaſily learned, by accurate obſervation of the quan- 
tities of each, where diſunited ; and a ſuccedancum on theſe prindipes 
eahly made. ee e "22 ee 213 10 260 So OOTY 
It is evident to me, that the only | reaſon why it endures the fire go 
much better than other clays, is the extreme hardneſs and great quan- 
tity of the ſand it contains: and as I imagine it eaſy to throw a ſand of 

equal hardneſs, and in equal quantity, into an artificial loam, I ſee no 
reaſon to doubt of making it equally uſeful. 1904 ©1173 ene 


The formation XIII. In my late ſearches after ſands, pebbles, and other foſſils, in 
of Pebbles; our county of Norfolk (ſome whereof I had the pleaſure to ſend you not 
1 1 W. long ago) I made ſuch occaſional obſervations on the ſituation and con- 
Arderon, dition of the ſeveral bodies I met with, as reaſon muſt, I think, ſug- 
F. R. $. to. geſt to every man that conſiders them. I ſhall trouble you with no 
Mr H. Baker, hypotheſis, nor form any random gueſſes, to account for ſuch: their 
2 5 8. id. fituation, and the condition wherein they are found ; but, if a relation 
April 1 N true facts, and concluſions naturally deducible therefrom, may prove 
| acceptable, they are intirely at your ſervice. (1b 
In all frata of pebbles, that I have yet examined, there are ſome 
which are broken, and whoſe pieces. he together, or very near each 
other ; but, as bodies of ſuch hardneſs could not be broken without 
ſome conſiderable force or violence, their ſituation implies, that they 
ſuffered ſuch force or violence as broke their parts aſunder, in or near 
the place where they at preſent lie. . 
Others again have had pieces broken from them, though not the 
leaſt fragment of thoſe pieces can now be found: from whence we muſt 
conclude, that whatever might be the cauſe of their fracture, they muſt 
either have been broken at ſome place diſtant from where they now lie, 
or the pieces broken from them muſt at ſome time or other have been 
removed to ſome diſtant place. Ws 
Several of theſe pieces of broken pebbles have their edges and cor- 
ners ſo very ſharp, that it ſeems as if they had never been removed 
from the place where they received the damage. Others have their 
ſides and corners fo blunted, rounded, and worn away, that one cannot 
help imagining they muſt have been very roughly toffed backwards and 
forwards againſt other hard bodies, and that too with great violence, 
or for a very long continuance ; ſince, without a great deal of friction, 
ſuch hard bodies could ſcarcely have been reduced to the forms they are 
now found in. | Iv . 
It may poſſibly be objected, that theſe pieces of ſtones grew in the 
figure wherein they now appear; but I am fully ſatisfied, that any man 
who will take the pains to examine theſe bodies carefully, will ſoon be 
convinced, from their veins, or grain, or coats, which ſurround ea 


other, ſomewhat like the different years growth in trees, that they mul 


1 on Precious Stones. 


dent, if they are compared with a ſtone broken by art. ft 0 


Among theſe firata 'of pebbles are ſeveral ſragrtients of various kinds 
of marble, various kinds of ſand· ſtone, and various kinds of gypſum 


which have attained the hardneſs of the very hardeſt of our Pee 
it hould ſeem, by nne amongſt them. A 

Such pebbles as are fo 
are much more brittle, and break eaſier without compariſon, than thoſe 
which lie in deeper ſtrata: for, if the firſt of theſe fall, but with their 
own weight, upon any other ſtone, from the height of 3 or 4 feet, they 
will break very frequently into 10 or 12 pieces; whereas ſuch as are 
found deep in the earth will endure being thrown againſt one another 
with all the force one can give, and that too 20 times perhaps, before 
the leaſt ſplinter of them can be broken off, - 

I have conſtantly found, that the more clean and tranſparent the 
ſands are with which our pebbles are mixed, the more beautiful the 
pebbles themſelves are, however different their colours be. 

It is wonderful to obſerve and conſider with what amazing ſkill the 
Creator of all things hath diſpoſed the different rata of the earth, to 
ſerve the purpoſes of His Wiſdom. 

The vegetable mould or ſurface of the earth is compounded or ade 
up of ſands, clays, marls, loams, rotten ſtalks, and leaves of herbs, 


conductor of moiſture, to the roots of trees and plants in general.” 

Sands and pebbles. may be conſidered as drains for carrying off the 
redundant moiſture, to where it may be ready to ſupply the place of 
what is continually riſing in exhalations ; but, leſt the rata of ſand 
ſhould be too thick, ſmall ones of clay are often placed between, and 
ſeem intended to prevent this moiſture from departing, too far from 
where it may prove of general uſe. And, leſt theſe curious but 
thin partitions of clay ſhould give way, by their ſoftneſs, for the 
particles of ſand to inſinuate into them, and thereby let the moiſture 
paſs through, thin cruſts of a ferrugineous ſubſtance are placed above 
and beneath each of theſe clayey Mula, and ſerve elfechually to WP 
the clay and ſand aſunder. , 

The obſervations you have now read muſt be underſtood to relate to the 
county of Norfolk only; for I have never had any opportunity of ſearch- 
Ing the bowels of the earth in other places ; but the general uniformity 
of nature makes me ſuppoſe the ſituation, and circumſtances of pebbles, 
lands, Fc. in other countries may not be "ery CIFETEts 


und here in ſtrata near the firfare of the auth; 


&c. ſerving as a proper bed and covering, as well as a receptacle and | 


ode: vn been complete and intire: and this will be more nur eri TY. 
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Mu 


(though. this part of the kingdom affordeth no ſuch thing); mo of 0 * 


XIV. Gente or precious ſtones, 1 all Pecies, are ac. fopnd Some ob Hir 
1 regular ſhapes, and with a natural poliſh ;' and ſometimes of irregu- {on pon 
lar ſhapes, and with a rough coat. The firſt ſort may be conſidered as (ET Pre- 
of Fo! pebble-kind ; and they are ſaid to be found near the „ 
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610 5 5 Obſervations on Nees Stone. - 


larl ſuch ar rivers, after great rains : the — 5 are found i in mines, and in the m_ 
the Ancients of rocks. 

de ooh The gems of this firſt fort were” what the N 3 ubethy en- 
r ; graved upon: theſe are commonly called intaglio's ; and they are moſt- 
Dingley, Ey; Iy of a long oval figure, inclining to a point at euch end, CONVEX. as 
Thid. p. 502. well on the engraved face, as on the others, with a ridge running from 
Read May 7. end to end on the under ſide, which is hereby, as it were, divided into 
1747: two faces; both which are alſo, though not fo diſtinctly, parted from 
the upper face, by another ridge running quite round the oval. 11 
The ſtone moſt commonly found engraved is the-beryl ; that moſt 
frequently found next is the plaſm, or prime emerald; and then the 
byacinth or jacinth. The chryſolite is ſometimes, but rarely, found en- 
graved ; as are alſo, but that very — the ee or Hang Pebble, 

the garnet, and the amethyſt. 

Of the ber there are three ſpecies - the red. ndliving to er 0 
lour, tranſparent and lively; the yellow, of an ochre- colour; and the 
white, commonly called the chalcedon, of the colour of ſheer milk. 
Theſe two laſt have leſs life than the firſt. | 

The plaſin or prime emerald is green, nearly of the colour of ſta: 
nated water; ſometimes tolerably clear, but, for the moſt Part, full of 
black and white ſpecks, and rather opaque. 

The jacinth is of a deep tawny ted, like W. old port wg bur live- 
ly and tranſparent. 

The chbryſolite is of a light · green graſs· colour nd 1s fuppoſed to 
have been the beryl of the Ancients, tranſparent, but not lively, 

The cryſtal or oriental pebble is harder and more lively than the com- 
mon rock cryſtal ; is of a filveriſh hue, and but very little inferior to 
_= white ſapphire. 

The garnet is of the fame colour as the jacinth, but more incining 

to the purple, and not ſo lively. 

The amethyſt is of a deep purple, tranſparent and lively. 

There were ſome other ſpecies of ſtones engraved upon by the Re- 
mans ; but rarely. before the latter times of the empire, when Te art it- 
felf was greatly upon the decline. 

All the before-mentioned ſorts of ſtones are faid to have bers of the 
produce of Egypt, or of the Eaſt-Indies; and to have been brought 

! from the borders of the Nile, or of the Ganges. 
8 Here follows a general table of what are uſually called Preciow 
ones. 

The Beryl, is red, yellow, or - white. HE 4 

The plaſm, is green. e TOC EE FRA 

The yacinth, of a deep tawny red. | 3 
The chryſolite, of a light graſs green. | f 
The cryſtal, or oriental pebble, of a filveriſh white, VVV 
The garnet, of a deep red claret· colour. u 9 ee 

Ihe amethyſt, purple. - ee een 


15 
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1  Olfervarions on Precious Sunn. 1 
The diamond, Wn 2 TIRISng? 7 om bo vii clown »AT!; 
The ruby, red or nfonedowirtd. TIT nen e none 


? 


The emerald, of a deep gree . #) 
The aqua marina, of à bluiſh ſea-green, like ſea-water; OY BY NO EG 
The topaz, of a ripe Citron yellow. p. WOT DER 
The ſapphire, of a deep ſky-blue, or of a ſilver white. i: . 
The cornelian, red or white. | | 
The opal, white and changeable. - 0 Werren 
The vermilion: tone, is more tawny than the jacinth. 


Opaque. ; 
The cat's- eye, drown. 
The red jaſper, called alſo chick cornlian is of the ado of red 
ochre. 
The jet, black. 
Apates, are of various ſorts. 
The blood-ftone, is green, veined or - ſpotted with red ahh white, 


The ſardonyx, of ſeveral ſhades of brown and white. 
The agat-onyx, of two or more rata of white, eicher opaque or 


tranſparent. 

Alabaſter, different ſtrata of white and yellow, like the ene 
but all opaque. 

The toad s-eye, black. | ws 39 


The turquoiſe, of a yellowiſh bi inclining to green. 
Lapis-lazuli, is of a fine en blue. | 


claſs and beauty. Theſe are commonly called by Jewellers Occidental 


{tone-quarries 3- and are ſo named, in oppoſition to thoſe of a higher claſs, 
which are always aceouated oriental, and ee to be Fug produced 
in the more eaſtern parts of our continent. 

The onyx; ſardonys, ' agate-onyx, alabaſter of two or ſtrata, 
as alſo certain ſhells of different coats, were frequently — by the 
Ancients in relief; and theſe ſorts of engravings are commonly called 
Cameo s. They alſo ſometimes ingrafted a head, or ſome other figure 
in relief of gold, upon a Blood. tone. 

Beſides which there are ſome antiques, moſtly 3 . are 
covered with a ſtratum of white. This ratum has by ſome been look - 
ed upon as natural; but it was really a ſort of coat of enamel that was 
laid on. This was uſed only in the times of the lower empire. 

The ſtones eſteemed the beſt for engraving upon were the _ and 
fordory and next'to them the beryl and the Jacintb. 


. 5 


All theſe ſtones ar more or leſs tranſparent : the following are all 


The onyx, conſiſts of different parallel rata, moſtly white 15 black. | 


Of molt of the ſpecies before-mentioned there are ** of an . 


Stones: they are moſtly the produce of Europe, and found in mines or 
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© Of Cryſtal Stoner and Diamonds.” "I MM 
The Ancients engraved moſt of their ſtones, except the amm and far. 
donyx, juſt as they were found; their natural poliſh excelling.all;thar 
can be done by art; but the beauty of the ſeveral ſpecies of oxyx's-canld 
only be diſcovered. by cutting oo nm adn 
The merit both of intaglio's and.cameo's depends on their erudition, 
on the goodneſs of the workmanſhip, and on the beauty of their poliſh. 
The antique gems of Greek work are the moſt eſteemed; and next to 
them the Roman ones, in the times of the higher empire. - | 4 47 
An account of XV. The drawing here annexed, repreſents a ſmall cryſtal magni- 
certain perfe fied ; it is one of a great number brought by a very curious gentleman 
minute Hal from Gibraltar, who has cauſed many of them to be ſet in buckles of 
foners different kinds, for the wear of his lady and himſelf : and although! the 
J. Parſons, _ | a tney 
M. D. are formed and poliſhed by nature; yet they look very bright, and pro- 
F. R. S. No. duce a very good effect in the buckles. . „ lg; 
476. p. 468. They were found accidentally. This gentleman ſaw a man cleaving 
Apr.&c 1745+ a rock near that town, and obſerved a great quantity of fine black pow- 


d ; rel ; 
oY * 7 ger fall from it's crevices; and, being very curious, he examined the 


Fig. 50, powder, and found theſe little ſtones in cluſters, conſiſting of noi more 
than 12 or 14 each; and each cluſter lying at conſiderable diſtances 
from one another. They are all of the ſame form, ſome leſs perfect 


than others, and are in general hexagonals. 
The ſpecific XVI. As, from ſome experiments I have lately Had the opportunity 
Gravity of of making, it appears highly probable, that what has formerly been 
+: publiſhed concerning the ſpecific gravity of diamonds, is not to be de- 
from Mr John pended upon; I hope a ſhort account of theſe experiments will not be 
Ellicot, unacceptable to you, eſpecially as I do not find the leaſt notice taken of 
F. R. S. to the the ſpecific gravity of diamonds in any of the tables publiſhed in the 
non p Philoſophical Tranſactions. YIOTGEIOOD eee, 
Joly 4. + 4c, In the account the hon. Mr Boyle has given of diamonds *,. he zelates 
it “ as the opinion of a famous and experienced cutter of diamonds, 
that ſome rough diamonds were. conſiderably heavier than others of 
« the ſame bigneſs, eſpecially if they were: cloudy - or foul; and Mr 
«© Boyle mentions one that weighed 8 grains and 4*-; which, being care- 
e fully weighed in water, according to the rules of hydroſtatics, pro- 
e ved to an equal bulk of that liquor, as 2 24 to 1 ; ſo that, as far as 
could be judged by that experiment, a diamond weighs not thrice 
« ſo much as water.” And yet, in this table of ſpecific gravities, that 
of a diamond is ſaid to be to water as 3400 to 1000, or as 3. 4, to 15 
and therefore, according to theſe two accounts, there ſhould be ſame 
diamonds, whoſe ſpecific gravity ſhall differ nearly: the ; from others 
which J am perſuaded, is a much greater difference than could be e. 


WS. 
: 4 


* 


* Pag. 83. Vol. V. new edition of Mr Boyle's works in feli, fied 
F | i | Pe e } 


x 


WG 


pected in 8 | | hy on a more nice 
examination, will be found to be in diamonds. 
The fitſt diamonds I had che opportunity of ſeeing weighed, were 


two very large ones from the Brafils, which were furniſhed by Mr Cbace, 


« nerchant ini hſfn-riers : "the: ſpecific gravities' of theſe were found 


to be much greater than the heavieſt of Mr Boyle's, the one being to an 
equal bulk of water as 3518, and the other as 3521 to 1000, and the 


difference between them leſs than the ,,+ part. There were two 
ſmaller Braſil diamonds weighed at the ſame time, which indeed were 
not quite ſo heavy as the former, the lighteſt being but as 3501, the 


other as 3 5113 but, as theſe were of the ſame kind, and comparatively 


ſmall, I judged this difference could not be much depended on. Having 


therefore an opportunity ſome time ſince of a large parcel of Eaſt: India 
diamonds, I choſe out 10, which, both in ſhape and colour, and every 


other reſpect, were as different from each other as poſſible. Theſe be- 
ing weighed in the ſame ſcales and water as the former, the lighteſt 
proved to be as 3512, and the heavieſt as 3529; the very near agree- 
ment of theſe laſt with each other, and with the former, tho* weighed 


at about eight months diſtance, ' makes it highly probable, that ſo great 


a difference as appears from the place above-cited, and Mr Bayle's table, 
is not to be found in any diamonds whatſoever, much leſs ſo great a 
difference as appears between the lighteſt of his and the heavieſt of mine, 
being above + of the whole. 2310 


I had never made any experiments myſelf,” by which I could form a 


judgment, how much of the difference between theſe and former trials. 
might ariſe from the different tempers and qualities of the waters uſed; 
warm water being lighter than cold, and pump- water generally heavier 
than river- water, But, taking it for granted, that all perſons who make 


1 * 2 
: BET R N 


ſuch experiments uſe common and not mineral waters, and waters of 


the natural temper, and not heated deſignedly, I am aſſured by a friend, 
who has made many careful trials for this particular purpoſe, that the 
ſpecific gravity. of any body will not differ above +; at the moſt, on 
account of the quality of the water and temper taken together; whereas. 
the heavieſt of Mr Boyles diamonds, as in his tables, differs from the 
lighteſt of mine by above r part, which is about ſix times as much as 
Se: and yet I can think of no other way of accounting for the reſt 
of this difference; unleſs it ſhould, ariſe from the ſmallneſs of the dia- 
monds, or any defect in the inſtruments with which his experiments 
were made. „ oY A e eee J 
Ihe ſcales, in which. theſe diamonds were weighed turned very ſen- 

ſibly with the +2 part. of a, grain; and as one of the diamonds weigh- 
ed above 92 grains, it was capable of being weighed to leſs than the 
18000th part; ſeveral of them were weighed twice over both in water 


F 1 


and air, and the weights found to agree to the greateſt exactneſs and 


if to this is added the very near agreement of the weights of the ſeveral 


diamonds, though weighed at different times, and at a conſiderable: 
” ___ diſtance: 
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eaſily rectified. 


We Origin ef Petrifattions found in the Farth, 
giſtance from each other, I think it highly improbable, char there could 
be any conſiderable miſtake in theſe trials; and therefore their ſpecifie : 
gravities,, as in the following table, may fully be depended un 
L I have ſet down; the weights of the ſeveral diamonds both in air and 


water, that if any miſtake ſhould have happened, it may be the more ; 


495 Ss ag 


Count / 4 
new opinion 
concerning the 
origin of Pe- 


fal Deluge; as Jome 


«%s „ 


to the uni ver- Publiſhed: the book at his own expence . 


w# | 


= 4 


Im wit 


tritactions 

Founa in the | 

Rok by 8 community, nor into any univerſity as profeſſor ; to be out of t 
as been hi- 1 TOTP.” 

therte aferidad of envy.: however he keeps a boarding-ſch 


4 + 


. 2 0 50145 San ORR Specif. 
3 le: 1 8 een 1 TEL! ICrav. 
015 Water 1 % "aq 0) TEE RT LY %F * 1000 
No.] F | Grains [Grains a : 4 
11 A Brazil diamond, fine water, rough coat 92, 42366, 16 | 2518, 
| 2 A Braail diamond, fine water, rough coat 88,21 163,16. 3321 
3 Ditto. fine bright coat. 110,025 7,170, 3511 
4 Ditto. fine bright car.. 9560 6,830 3501 
F383 An Eaft- India diamond, pale ue, 26,48 18,945 3512 
- 6 Ditto. bright yellow, |. + + + + [23,33 [16,71 | 3524 
7 Ditto. very fine water, bright coat, 20, 66 14,8 | 3525 
8 Ditto. very bad water, honeycomb coat, 20, 38 14,9 3519 
9 Ditto. very hard blueiſh caſt 22, 16,1 35150 
Lo Ditto. very ſoft, good water. 22, 61516, 2 | 3525 
11 Ditto. a large red foul in it. » 125448 18,23 | 3514 
12 Ditto. ſoft bad water 129, 2521, 1403521 
ö 13 Ditto. ſoft brown Coat, * | » ths , 260,535 18,99 3516 
| 14 3 very deep green coat. [25525 118,08 | 3521] 
The mean ſpecific gravity of the Brazil diamonds appears to be. 9513. 
The mean of the EA e en, ee, 
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The Origin of Pe fr if attions found In tie Barth. 618 


dern Philoſophers, not very common in ah, grounding himfelf upon a» Italian 
experience, and mathematical proofs. ORs + NESS $4 VL LIED Book, intit led, 


, : ' 
* 


Having in the firfÞ part formed the ftate of the queſtion, he Examines De Croftacet | 


| . ned altri ma- 
the ſyſtems of Burnet and Woodward, almoſt generally received*by 1 ini 3 


learned, though the former does not make any expreſs mention bf pe- ſe trovano ſu 
trifaction. 125 refutes their opinions about the Deluge, and of it's be- Monti, di 
ing the cauſe of petrifactions. He lays down for a fundamental maxim, . e 
that the Deluge ought to be believed, according to the Scripture, as àa Vene , 
miracle, and not to be proved by natural rules; from which he Pro- communicated 
ceeds to another; diz. That whoever lays down, for a foundation, a *9gether with 
principle which does not fit the ſeveral phenomena, builds upon an "Schon p 
„„ %%% TT 
After having refuted at large Dr Woodward's opinions, he proceeds Ehrhart, 55 
to the eftablifſhing his own ſyſtem, grounded upon ſubterraneous fire, fician in ordi. 
with various arguments of his own, and with the refutation of thoſe of 0 La Mem: 


others: | 4 
| | nn - * : . Fa | | | 6 h 4 
He firſt lays. down ſome general principles, 8 to Sir Haac 2 6 


Newton, Se. and then applies to them ſeveral inſtances for ſupporting Curioſ. i 
bye CES fs FOE 9 e High Dutch A 

Ĩ The firſt is the new iſland riſen out of the ſea in the year 1707, near * naue, 
the iſland Santorini in the Archipelago. e n ed en, 7. 


. ; . 


The ſecond is a mounta 


. wh 


An ze 


in, which rofe out of the earth in 1538. near p. 163. Mar- 


Pozzuolo in the kingdom of Naples, overwhelmed the little town Tri- & Apr. 1746. 


pergula, and dried up a navigable lake named Lucrano; being now Read April 
called the New Mountain, equal in height to a neighbouring old one, “ 17. 
called Monte Barbaro. From the circumſtances attending thoſe events, n 
he endeavours to prove his new Hy potheſis. He calls to. help the feve- 

ral eruptions of the mountains Veſuvius and Alua; and then forms His. 

theſis; vix. That marine animals and productions (for: inſtance, 

« ſhells, Sc.) which are now. found in high mountains, were firſt ge- 

« nerated in the Tea : but when thoſe mountains were raiſed,” by ſub- 

« terraneous fite, above the ſurface of the ſea, were petrified ſo-as they 

-* NOW appear. PR en oy 

This theſis Moro endeavours to: ſupport, by giving the detail of the 

12 ſeveral rata found in the territories of Modena, when they are dig- 
ging for wells, mentioned by Woodward, Camerarius, Valliſmeri, and: 
Ramazzini ;, whoſe remarks, as well as the newer ones of hiſton and 
Bourguet, he will not allow to be ſatisfactory; the greateſt difficulty 

roy. this, that, from the nature of ſome of thoſe rata, it ſeems that. 

the ſea has. twice covered the plain of Modena, now above ſome hun- 

dreds of feet above the level of the ſea; and that from another ſtratum: 

K may be inferred, that, in the intervals between thoſe overflowings 

of the ſea, the land has been inhabited and «cultivated... His theſis he 
endeavours to ſupport, by a remarkable paſſage from Pliny, book II. 

cbap. 87. Ingens terrarum portentum L. Marcio, Sex. Julio Coff. in agro- 


— 


Venice 1740. 


470. No. 479. 
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616%; Of the Petrifathions of Lougb- Nesgh in Ireland... 


%% D mpntes duo inter ſe concurrerunt, crepitu maximo af” 
| +». \ſultantes, recedenteſque; inter eos flamma fumogue in calum exeunte, &. 
Dr Ehrhart compares with this the ſeveral ſtrata found in digging 

„„ 


ba in. the neighbourhood of | Memmingen laſt year. 


=_ " » Ws . 


Moro touches next upon the hypotheſis of ſome, that the ſea increaſes 


about one foot in height in about two centuries ; and of ſome others, 
that it decreaſes 5 feet in one century; as alſo, how the ſaltneſs of the 
' ſea may be deduced from his hy potheſis. „ 3 
Dr Ehrhart hopes that Moros ſyſtem may one time prevail againſt 
prejudices, as well as thoſe of Vergilius, Galileus, Harvey,” &c. 


A litter from XVIII. Moſt of the antient writers, that have treated of Ireland, 
Vr James Si- have made mention of the peculiar qualities of Lough-Neagh, of turning 
mon, of Dub- wood into ſtone ; ſome of them (a) have gone ſo far as to ſay, that it 
lin, 4% M. would turn that part of the wood which was in the mud into iron; the 


Ag wal part in the water into ſtone, whilſt the part above water remained 
cerning the wood. 1 ee | 8 . Fas hs 
Petrifactions Some later writers, particularly Meſſieurs :lliam Molyneux, Francis 
of Lough- MNewill, and Edward Smyth, and from them the late learned Dr Mood. 


Neagh i» Ir e ward, (2) the author of the notes on Yarenius's Geography, and others 


land: 7 (e), ſeem rather to think, that this petrifying quality doth not lie ſo 


evhich is an- ; ; b : 
nexed a letter much in the lake itſelf, as in the ground near or about it. | 


5 


From the R. Mr Ede. Smyth (d), who inlarges the moſt on this ſubject, and ſeems 
Fs 4 q 5. to have led the others, and drawn them into his opinion, tells you, 
L. Biſhop er That no experiment or obſervation yet made, that he could hear of, 
Cloyne to could prove that this lough has really the quality of petrify ing wood, 


Tho. Prior, <<. or that the water doth any way help or promote the petrification.” 


E; No. 48 1. He there gives you an example of a gentleman of worth and credit, 


* ag «© who had fixed two ſtakes of holly in two different places of the lough, 


Read Dec. 18. near that place where the Upper Bann enters into it, and that the 
1746, parts of the ſtakes which had been waſhed by the water for about 19 
« years, yet remained there without any alteration, or the leaſt advance 


; b 7 ; g 
_ 


to petrification. | ; | 1 
Another reaſon for his doubting of this quality is, „ That tho' it is 

ce reported that the water hath this virtue, eſpecially where the black- 

e water diſcharges itſelf into the lake, yet that, as it ſeems evident, 

* from the nature of liquid bodies, that any virtue received in one part 

«© muſt neceſſarily be diffuſed thro? the whole, at leaſt in ſome degree; 

<« therefore (ſaith he) there is good reaſon to believe, that the water is 
„ wWholly deſtitute of this petrifying quality:“ But a few lines lower 
he tells you (e), That he had ſufficient ground to conjecture, that 


a 


(a) Boerius Hiſt. Gem & Lap. 1 | ER 
(65 Caral. of Engliſb Foflils, Part IT. p. 19. a „ e ee eh 5 
de) Sir James Ware's Antiq. by Malt. Harris, p. 227. Edit. 17451 folio. 

- (4) Afterwards Biſkop of Down. See Phil. Tranſ. N . TOY 
be]. Bid. ut ſipra. ER 


- 5 
. & 
4 
4 


« other 


q 
A 


c 


Of Petrifatiths of Lough-Neagh in Ireland. | 
« other wagd as well as holly had been petrified about this Lough; be- 
« cauſe ſome fiſhermen, being. tenants to a gentleman from whom he 
4 had this relation, told him, that they had found buried, in the mud of 
« this Lough, great trees, with all their branches and roots. petrified ; 
« and ſome. of that bigneſs, that they believed they could ſcarcely be 
ce drawn by a team of oxen ; that they had broke. off ſeveral branches 
« as big as a man's leg, and many bigger, but could'not move the great 
« trunk.” VV i 
I ſuppoſe Mr Smyth (or the gentleman his friend) ſaw theſe branches, 
and was thereby convinced of their real petrification, as he was by the 
bulk of thoſe trees of their being oak, and not holly; “ becauſe, ſays 
« he, no other tree in that country, theſe excepted, grows to that 
« prodigious bigneſs ; at leaſt it is certain, that holly never grows to 
» AAA an iO ont 35; 83 
But how Mr Smyth came to be convinced, that theſe trees were oak, 
and not holly, and yet was not convinced of the aka quality in ſome 
parts of the Lough, tho” theſe trees were found petrified in it's mud, 
is amazing to me: for, if a team of . oxen could ſearcely draw them 
from thence, it was as hard, in my opinion, to draw them from any 
adjacent ground (where they muſt have grown, lain, and been petri- 
fied) into the mud of the lake, where they were afterwards found: for 
it muſt be ſuppoſed, that either theſe trees grew on the banks of the 
lake, and, thro age, or any other accident, fell into the water or mud, 
and were there petrified; or that, with great labour and expence, they 
were brought into it from ſome adjacent . after their actual pe- 
trification, which is hardly to be ſuppoſed. . 
Mr Smyth (a) tells you farther, that Two gentlemen of the north 
« (of Ireland where this Lough lies) had told him, that they had ſeen the 
ee ſame body, paruy wood, and partly ſtone ; but the only reaſon for 
« thinking ſo, being the diverſity of colours, which might well enough 
« proceed from ſeveral degrees of petrification, we may properly think 
« them deceived ; for they made no experiment on that part which 
e they reputed wood. The bark is never found petrified, as I am in- 
« formed by a diligent inquirer ; but often 22 rotten about the 
« ſtone, anſwerable to the bark.“ e 0 | 
Mr Smyth I think contradicts himſelf no leſs in his laſt ſuppoſition 
than he did in the firſt. His friends aſſured him, that they had ſeen 
one or more of the Lough-Neagh ſtones partly wood and partly ſtone ; 
but they were deceived, he ſays: the diverſity of colours, by which 
they judged one part of the ſtone by it's colour to be wood, and the 
other part likewiſe, by it's colour different from the other, to be ſtone, 
were no more than different degrees of petrification. What are we to 
underſtand by theſe different degrees of petrification ? by this ſomething 
rotten. about the ſtone often found ? if not, that ſome part of the wood 
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Of Perf of Eough-Nea tn 
wis atualty turned into fone, Tome other part in a degrte"lefs petri 


Red, and forne other part not petrified at all, as Theſe genclerhen affure 
him: the diverſity of colours, ſeeing and feeling, was enough. to con- 
vince them, and to determige the Pa Wa 
As to his aſſertion, That, becauſe the water of this lake has not every- 
where, and in every place, that petreſcent virtue, it muſt therefore be 
a good reafon to doubt of it's having that peculiar quality in ſome par- 
ticular places, I think it may be denied for theſe, reaſons; 1}. Bech 
a fpring, tho ever fo much impregnated with petrific, mineral, or me- 
ralline particles, fuing out in ſome partieul ew of the lake, can 
no more communicate it's petrifying virtue to the waters of the Whole 
lake, than the river Thames it's fweetneſs to the ſea, and make all ic 
Secondly, Becauſe that if this lapideſcent quality. was equally diffuſed 
thro? the water of the whole lake in a degree ſufficient to tutn a Whole 
tree, or any of it's larger branches into ſtone, in all parts of the lake 
without exception, that petrefcent virtue muſt act equally on all the 
plants or vegetables whatfoever that A in the lake, and upon al 
other bodies, gravel, fand, mud, and clay, that are in, or are daly 
brought into ir; and, at laſt, by a general zggregation, agglurinarlon, 
and attraction of theſe different bodies together, the whole bottom ol 
the lake, nay the whole lake itfelf, by the different degrees of coalition 
of particles, muſt become a folid body; unleſs you would fuppoſe, that 
that this petrific quality has no power on any other matter but wood, 
which is contrary to experience, ruſhes, or other plants, having been 
found petrified on the ſhores of this lake, as alſo fhelts, clay, and ſand 
etrified in different ſhapes, of all which J have ſpecimens. 
The earth, fays the great Robert Boyle (a) harbours different Kinds 

of petreſcent liquors, and many of them” impregnated with one fort 
« of mineral or other.“ There are no ſprings, no waters, but are more 
or leſs impregnated with fuch mineral and faline particles; which ap- 
pears from the moſt limpid; which, after evaporation, ſtill in the H. 
daum, gives ſome particles of falt together with ſome ftony and mineral 
I bave found by experience, that petrifying fprings are generally im- 
1 ſome with calcarious and pad f cc Koße as others 
yith ferrugineous and vitriolic partictes. Thoſe af the ftony or cal- 
curious kind, I have obſerved, when they drop on wodd, or other ve- 
getables, act on them for the moſt part by incruſtation, Having different 
degrees and periods for their reſpective incruſtations and coalitions, 
which yet ftick cloſe to one tnorher': they ſeldom turn "the wood into 
ſtone; but, ID tlie wood, plants, r. coagutite on it, and U., 
zrees cover it with a cruſt of a Whitith ſubftance of different chien 

„ whereby the wood is immerged or wrapped in a ftory cbt, Which, 


(a) R. Boyle, of the origin and vistues of Gems, „ „ 1 | 
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| of Puritas NP EY . 
if it. he > ade before the wood be ratten, . you will find it in the heart 


a FGL one or incruſtatian, 38. is ſenn in chql. Petrifcatipnz gt. Audi, 


adows in Glouceſterſhire, at Hermitage near Dublin, and many 
places: or, if the wood be rotten, you will find a cavity in the ſtone, 
Thick very often is filled by a ſubſequent. ineruſtation or eic zden ; 
the ſtony particles then taking the place of the retten woad. 
Sometimes » theſs waters, permcating che pores of the wood 
either longicudinally o or tranſverſely, inſinuate themſelves therein, fill 
them up with their ſtony n ſwell, and, by their burning or cor- 
roding quality proceeding from the lime · tone, deſtroy the wood, and 
aſſume the thape gf the plant, the place wheroot chey have — 5 
Theſe kind af petrificatiqs generally ferment with acids and ſpirit of 
vitriol, and, by calcination, may be reduced to lime. 
2 or metallic petrifying waters maſtly act by inſiguating 
their fineſt — through the pores and veſſals of the wogd, or other 


£ 


wood found in or an the ſhores of Lough-Negph; for it doth not ſhew 
wy outward addition or coalition of forcing matter f 
ing it (except in ſome places, here a thin ſlimy ſybſtance, taken notice 
of hereafter, is ſometimes obſer ved), but preſerve the grain and veftigia 
of wood; all the alteration is is in che weight and cloſeneſs, by the 
mineral particles PTAs and filling the pores of the wood : theſe 


ſpirit or oil of — nor aqua Fortis; which ſhews, that they are im- 

pregnated with me particles, or ſtony ones, different from the 

calcarious kind, - ay be the — why the petrified wood, men- 

tioned by N. Gree (a), Tak no ebullition, at which it ſeems he was 

{urprized (5). Theſe ſtones I could not reduce into lime by the moſt 

E nor, with proper ingredients, ue & vitrification or fu- 
C : 


great 
it, and from the yellowiſh ochre and clay to be met with in many 
Places near it. Of theſe iron-ſtones, which are very ponderous, out- 
1 of an ocheriſh yellow colour, and inwardly. of a reddiſh brown, 


L have calcined Ws MA do. darin popwjer. © Raue n 0 
to the magnet. 25 | 
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90 Keg: Se Mal 970 bn B (Plat. Ih Ne, 129. 
is contra an obſervatio Ir Fo 2 
P. 731.) That moſtly mineral ſtones 1 25 Rey pe ; all thoſe that I have 
tried, whether Engliſb or Iriſh, did not at all ſtir with acids. 
00 Stones of a calcarious kind turn to lime by calcination, and ferment with acids ; 


but other kinds, ſuch as ſlate, fire-ſtone free: 1 Th a 24 ad 
Experience has hitherto teſtthed, - as 2 M 


agent vithaut ingreaſing their bulk,» or altering their texture, tho 
they greatly inceeaſe| their die gravity: and ſuch is the petrified 


ſticking to or cover- 


ſtones, or rather Wood: ſtones, do not yo the he Jealt efferyeſcence with 


Altho* mines have not perhaps been diſcovered near the Lough, I have 
reaſon to belieyg that there arę ſuch in its's neighbourhood, from the 
of iron · tones found on it's ſhores, and places adjacent to 
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Of Petrifattions of Lough-Neagh in Ireland. 2 
Serald Boate (a) mentlons an iron mine, in the county of Tirone, not 
far from the Lough, and ſuch others at ehe ct of Bz Guten maug- 


n 


That mines are generated and found in the bowels of hills and moun- 
tains, is obvious to any that have the leaſt knowledge of Metallurgy; 
and that ſprings alſo proceed from mountains, is no leſs obvious; there. 
fore ſhould a ſpring happen in the bowels of any of theſe mountains to 
run thro' a vein of mind of any kind ſoever, 'it will waſh' and dilute 
ſome parts of ſuch mineral, impregnate itſelf with the unctuous, faline, 
and metallic particles of ſuch mines, and convey them along with it's 
water; and if in it's way, whether under-ground, or at it's iſſuing out 
of the cliffs of a mountain, of the ſides of a river, or of the lake in 
queſtion ; or whether it riſes under water, in the middle of ſuch a river 
or lake in any particular place, and in it's courſe meets with wood, 
vegetables, or any other lax bodies (lodged in the mud or gravel), 
whoſe pores, by the natural heat of the mineral ſteams, or any other ac- 
cident, being open and duly prepared, theſe metallic moleculæ and faline 
particles will penetrate through, inſinuate and lodge themſelves in the 
pores and veſſels of ſuch wood, &c. fill them up, and, by degrees, turn 
them into ſtone ; (5) There being ſome of theſe lapideſcent juices of 
c ſo fine a ſubſtance, yet of ſo petrifying a virtue, that they will pene- 
„ trate and petrify bodies of very different kinds, and yet fcarce, if at 
« all, viſibly increaſe their bulk, or change their ſhape and colour.“ 
That ſuch ſprings there are, hidden under the water or mud of this 
lake, I hope will appear probable, from what has been faid, and per- 
haps evident, from the account I have ſince received, that, in the great 
froſt of 1740, the lake was frozen over ſo as to bear men on horſeback, 
yet ſeveral circular ſpaces continued unfrozen. But how the ſeveral 
attempts, made, as mentioned, by Meſſieurs Molineux, Nevil, and 
Smyth, to procure wood half petrified (by fixing ſtakes of holly in the 
lake, which received no alteration) proved unſucceſsful, the reaſonT 
think is plain, becauſe they were not fixed in the proper place, viz. the 
courſe or vein of the ſpring, where nothing but chance could have 
directed them. This petrified wood is often found in different places 
on the ſhores of the Lough, but generally in greater plenty when the 
water has been diſturbed by great ſtorms 3 which makes it impoſſible to 
fix on the particular place where the petrifying juice moſt 'prevalls 3 
except a tree, or any large piece, ſhould be found fo fixed as to relift | 
the force of the waves. : e 
Mr Smyth (c) makes this further obſervation : This virtue is cer- 
« tainly, if vo? only, in the ground or ſoil, he judges (ſays he) for theſe 
4+ reaſons ; That there are many ſtones turned up daily, eſpecially a 


(a) Nat. Hiſt. of Ireland, Dub. 1726. 
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* Of Petrifadtions of Lougli-Neagh in Ireland: 
« the ir breaking up new ground, which we cannot in any probabil 


ier 
« think were brought thither; they are often found at two miles If | 


«. tance from the Lougb, ſeldom farther, in great numbers, and very 
deep in the ground ; and a gentleman (on whoſe credit I received 
« the information) ſaw. a ſtump of a tree digged out of the ground at a 
« {mall diſtance from the Lougb, which, by handling of it, he found to 
te be petrified. He aſſured me, the roots and all were ſtone, and alto- 
« gether like thoſe ſtones that are ordinarily found, and go by the 
« name of Lougb-Neagh ſtones. This gentleman was of opinion, theſe 
„were lapides ſui generis, till this obſervation convinced him: and that 


« theſe ſtones were once wood, is, I think, very certain; for they ſhew 


« the plain vęſtigia of wood; they likewiſe burn, and cleave: filings 
« of this ſtone thrown into the fire emit a fragrant ſmell; and they cut 
« kindly. with a knife, tho' not ſo eaſily as other wood (a). 
That this petrific quality is in ſome peculiar parts of the lake, I have 
endeavoured to prove; that it is or may be in ſome peculiar places of 
the adjacent ground, I grant; tho' as yet, I could not procure any of 
thoſe ſtones found in the ground, with wood continuous. Such as I have, 
or have ſeen, are of the white whetſtone-kind, and ſeem to be holly or 
aſh, petriſied by ſome ſtrong nitrous and ſtony particles; for, in a ſo- 
lution of it in aqua fortis and oil of vitriol, it leaves no tincture, but the 
liquor growing muddy, like pipe-water after great rains, therefore 


ſhews, that they are not ſo ſtrongly impregnated with metalline parti- 


cles, as thoſe ſtones found in or on the ſhores of the lake. - | 

I-need not add any more, to ſhew how. mineral ſprings may petrify 
wood, or any other vegetables under-ground; but as to whole trees 
found petrified and buried within a ſmall diſtance from the lake, 1 
ſnould think that the Lougb might have been formerly broader than it is 
at preſent, or perhaps hath loſt on one ſide what it has gained on the 
other; by which means, what is now dry ground was formerly under 
water, and the other ſide vice verſa: if fo, ſuch trees as are found un- 


der- ground might have been petrified in that part which was over-flowW- 


eee big molt 25g ul agronrgon ol oils 
Mlineral ſteams or exhalations, being highly ſaturated with ſtony and 
mineral particles, are often found to have a petrifying virtue, as is ſeen at 
the bath called Green Pillars (o) in the city of Buda in Hungary. If ſuch 
ſteams ſhould, in certain places, find or force their way thro? the ſand or 
pores of the earth, they may operate on wood, Sc. buried in the 
ground, permeate it's veſſels, and, by degrees, turn it into ſtone; and 
ſuch, I apprehend, is the moſt probable, if not the only reaſon, that can 


— * 


be aſſigned for thoſe petrifications of wood found in ſand, as mentioned 


by Boyle and Plot. E Hailer 2 


* 
©, 


| % # © 

- . * 

"Sx 23 4% 
——— TRL. 


ment is confuted by the deſired proof. M63 
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_ (a) An anſwer to this, ſee in the deſcription. of the city of Down, 4. 162. The arg; 
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Are ſtill ſoft and flexible. 


Of Prtrifubtions if Lough Neaph zn Ireland, 
It may be obſerved, that the finer the lapidific particles are, the tore 
beautiful and natural the petriſication will a ſuch isa petrified 
root of the flag or iris flveſtris in my poſſeſſion, which is ſolid ſone 
at the bottom, the pith being turned into a white or ſparty ſubſtance, 
and the growing knots of the root, thoꝰ petrified, preſerving their ſkit 
brown, and ſomewhat flexible. This phanromr 19m indeed has been lately 
ſolvrd in che deſcription. of che county of Down, p. 162. The 1e 
»atu>4, or ſportings of nature, is a general ſolution,” too often broyght 
in, and comes in 2 prupus to anſwer queries concerning petriſſca- 
tions, ſuch as wood, ſhells, worms, Hr. If the ſhells, or other like 
petrified bodies (found in marble or lime · ſtene) which preſerve the moſt 
exact reſemblance of the fiſh or body they repreſent, were not formerly 
a real fiſh, ſhell, worm, Ge. how comes it that ſuch ſhells and other 
bodies are found unpetrified in marble, time-ſtane, rock, mar}, or any 
other ſtone? The R. Rev. Dr Robert Clayton, Biſhop of lag ber, hath 
ſhewn me in his collection a piece of | Fa/ian marble, Where petrified 
ſhells are ſeen, and others no way -petrified, hut that may be crumbled 
to duſt with the rs. I have a ſtone (which I found lately in the 
river Tiffy at Chapel-1zod) of the lapis vermiculuris kind, 'the" ſurface 
whereof, on one fide, is covered with a number of ſmall petrified worms 
or plants; part of which, ſticking and continuous to the ſtony ones, 


Io return to the Lough-7 petrifications; I received laſt ſum- 
mer, 1745. from the Rev. Mr Richard Barton, about goof theſe ſtones, 
found on the ſhores of the lake, ſome in the water, ſome in the mud, 
ſome in the ſand, and others in a yellowiſh clay. That they were pe- 
trified in the lake is probable, but whether in the water, mud, ſand, 
or clay, is no matter; for certain it is (to uſe Mr Smytbh's on words), 
that they were not brought hither from any diftance, ſuch as 2, 4, 6, 8 
miles, after being dug out of the ground, and then thrown and diſ- 
perſed on the ſhores of the lake: and beſides, the difference in the eo- 
tour of theſe ſtones, thoſe found in the lake, and thoſe found in the 
frouy ſomewhat diſtant from it, is ſuch that they cannot well be mif- 
ken one for the other. Thoſe: found in the ground are white, and of 
à looſer texture; thoſe found in or on the ſhores of the lake-are black, 
cloſer, and heavier. That theſe laſt were petrified by a mineral ſpring, 
appears from the few following obſervations. ' They do not ferment 
with acids, ſpirit and oil of vitriol. The ſolution of this ſtone in Au 
| and) apes a beautiful red tincture, and in vil of vitriol leaves a tic 
ture of a brown dark red. The part of theſe ſtones in agua for- 
tis alſo gives a red tincture, tho ſomewhat paler; and, when tuken out 
of the liquor, ſhews red ſpots in it's pores, which I take to be particles 
of iron and ſulphur : theſe ſpots, when the wood began to dry, became 
black ; and the wood, when dry; turned of the colour of à deep red 
Fa. iu. ere oy Oh Ss 
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Or Perform ava Peli 
im Mime of theſe ones, ſeverul curious veins, of a red and;blueith 
colvar, Ate e remaittable; delng it interned with Blacks and white 


aeg een 4 of theſe! Aka: I Foam: 11 ins inde kind of 


bite, and ſeveral chiſters of ſmall 'white and black angular cryſtals, 
which thro*the mſeroſcope appear tranſparent, and of dienen ſhapes, 
but moſtly hexagonal. 1 diſcoyered Tuck Rae fone Wer woody 
part of theſe ſtones 

One piece of 4 White Kone teins 10 trunibls fac: 165 deu, but 


could neither reduce it to col or lime. The powder yielded ſaintly to 
the magnet. This ſtone was found in che aun at eng diſtance Ne 


the Jake, IF, 

One piece of a black "EY Founilia the lake, 1 Nitewiſe zadeined for 
24 hours, and could not reduce it to coal or lime: the! IR? een 
brily te che mage 

1 calcined. one piece of another ſtone, about one mch chick; for about 
4 hours, in an intenſe fire, until it grew us red as it uld be, When 1 
took it out of the erutibſe. J obſerved ſeveral veins (not diſcernible 
defore) of a ferrugineous 1 about 24 of an ineh chiek, and view 
reduced to powder, it applied ſtrongl to the magnet. 

In Genet Rohes T oi wein UE wood, about ond and two In 
ches thick, no "way petrified, though! the ones were ou ep . 
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both flame, as if irpregrrated with ſulphur; and had the ſtrong ſmell 
of burning charcoal. When burnt, to a cod}; ande dutec into powder, 
n fainxły Fields to the magnet 0 4849613 a Tb en FLO 7 
How: wood happens to de fond in theſe : petrifieations, ſound and 
untouched, is ſomewhat ſurprizing, and to account for it not very eaſy. 
It may be attributed to this, that e texture of the d is-not every- 
where equal ; eſpecially where knots happen that part is much harder 
nds Ay tber) and if the debe particles ſhould'be once 
ed, they 
means that part of the wood will remain free Tous petrification, white 


the reſt wilt be turned into tone ; or tlie pores of the - .) may happen 


in ſome places, and in the very heart Op it, to be ſo full of a reſinous 
matter, that it will keep out che petrific juices, and hinder their further 
penetrating into them equally : te this miuy be attributed che. ſtrong 
imel] of this wood when burning; and the mote ſb, 'as I ſuſpect that 
moſt of this petrified'wood was fir, there being a good deal: of that kind 
found daily in turf<pits near the Ale; fone not above 20 yards diſtanee 
from it; and the lall piece of woot and ſtone continuous e 
received, appearing by the'\grain to'be-of that kind: of wood.” | 


the petrific juices: may happen to be ſo Rrohgly/im| 


vith ſalts and metal, or any other mineral particles, that they will im- 
mediately ſwell and fill the minueeſt pores of the wood, and, by 3 ſud- 


den 
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will ix there, coagulate, and go no further; by which 


The woody part of | : burn to a 
coal, and emit a flame: that part intermediate betwixt the ſtone and 


wood, and which is but partly petrified, being harder than wood, and 
ſofter than ſtone, will grow red in the fire, emit a kind of flame, or ta- 
ther ſparks of fire, but doth not conſume, and is properly what Dr Grew 
calls incombuſtible wood. The ſtony part doth not burn, though it 
grows as red as ca. 1 1 4 „ 
I calcined another of theſe ſtones, weighing 1 r. Ig Penywis.. 11 7 
after burning 4 hours it weighed but 1 oz. 10 perywts. 8 gr. and loſt 3 
Penywts. 4 gr.; which proceeds, I ſuppoſe, from unpetrified veins of 
wood in the heart of the ſtone, which were deſtroyed by the fire, as in 
the crucible it emitted now-and-then a blueiſh flame, as brandy doth 
when burning. This ſtone, when taken out of. the. crucible, and cooled, 
had the colour of iron, when heated in, and cooled from the forge. 
Part of another ſtone, which, by viſible veins of ore, appears to con- 
tain a good deal of iron, I likewiſe calcined for 4 hours; the powder 
yielded moſt ſurprizingly to the magnet; ſo that it appears, that the 
opinion of Nennius, Boetius, and other ancient writers, was not abſo- 


o 


lutely deſtitute of foundation. 


The white wood-ſtones are generally found in the ground at 2, 4, 6, 
. miles diſtance from the lake, and ſometimes very deep in the 

The black ones are always found in the water, or on the ſhores of the 
Lough; ſometimes at the mouths of: rivers or rivulets that empty 
themſelves into it; but thoſe with wood continuous have not yet been 
found above 20 yards diſtance from the water of the lake; that is, 
where the water reaches in the winter, or at other time. 

Some of theſe ſtones are outwardly covered with a thin white ſub- 
ſtance, which hath run thro? the pores of that part of the ſtone that was 
expoſed to the air, and not covered by the water, mud, or clay; and 
on ſome others it is rather an incruſtation of that white ſubſtance, which 
I take to be the ſlimy, unctuous, faline parts of the petreſcent juices that 
filled the outward pores of the ſtone, or coagulated on-it. This white 
part ſcraped, and put into a crucible in a violent fire, could not be re- 
duced to lime, tho? it grew red as coal. This powder calcined appear- 
ed thro? the microſcope quadrangular, like grains of ſalt ; which makes 
me ſuſpect, that theſe petrifications contain, beſides metalline, a great 
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deal of ſaline particles, whoſe ſides being ſtrongly attracted to eck 
other, and cloſely joined, hinders the fire from expanding the pores of 
theſe ſtones, and their being reduced to line. 


* 


his black ſtone, when broken, appears thro? the microſcope very 
beautiful, and like cloth of ſilver, the pores and veſſels of the wood be- 
ing filled with white minute cryſtals. 16% Eds og & 

Of theſe ſtones I have ſome with wood outwardly continuous; others 
with wood inwardly ; one, the leaſt part whereof is ſtone, the reſt wood; 
another vice verſa ; another intirely wood, except a thin coat of ſtone 
on one fide, which appears to be the very bark; one ſtone which at one 
end diſtinctly ſhews the annual ringlets of the wood; one that ſhews 
the wood, before it was petrified, had been bent, and partly broken, the 
fiſſure being filled with a ſparry matter, and appears plainly from the 
preſent appearance and poſition of the fibres 4; the ſtone. Some of 

theſe ſtones ſtrike fire with a ſteel, and others, by a ſtrong colliſion, 
emit a train of ſparks. . | 4 

Some of theſe ſtones ſhew the grain of holly, aſh, and fir. I have 

but one piece of oak petrified, eaſily diſtinguiſhed by it's grain; it 
ſhews the very.knots of the wood where young twigs were cut; and 
has a hole made thro? it before it was petrified, | 

As for theſe ſtones being fit for ſharpening or ſetting of razors, &c. 
the black ones are rather too hard, and the white ones too ſoft. The 
whet-ſtones or hones, vulgarly ſo called, which are fold for Lough- 
Neagh ſtones, are none of theſe, but of a ſoft gritty kind, and found 
near Drogheda. | e 55 

When theſe ſtones with wood continuous are taken out of the water, 
mud, or clay, the woody part dries, cracks, and falls away; which is 
the reaſon why few can be well preſerved; and beſides, every body, 
unwilling to truſt their eyes, will touch and ſcrape the wood, and by 
theſe means, deſtroy the moſt curious part of the ſtone. 

The curious gentleman above- mentioned, who hath already begun, 
and intends, at his leiſure, to take an accurate ſurvey of the lake, will, 
I hope, be able to give a more juſt and ſatisfactory account of it's pe- 

 trifying virtue than I poſſibly can; my deſign in the preſent attempt 
being only to pave the way, and induce others to make further expe- 
riments in ſearch of truth, and for improving natural knowledge. 
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P. S. I had lent the above papers to the Biſhop of Cloyne, from 
whom ] received them yeſterday, with the original letter to Thomas 
Prior, Eſq; of which follows the copy. * 


| „ 8 EE Clayne; May 20. 1746. | | 
] Here ſend you back the curious. Diſſertation of Mr Simon, which I 4 letter from 
have peruſed with pleaſure; and though variety of avocations gives 3 
me little time for remarks on a ſubjec̃t ſo, uch out of my way, I ſhall; 2089 
3 Den Tha 1 Ys V. 
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Cloyne, fo 
Tho Prior, 


| Eſa; in Dub - 
lin. | 


of the Pervifultion of Lough-Neagh 15 Ireland. 
nevertheleſs venture to give my thoughts briefly upon it, eff pecially 


ſince the author hath been pleaſed to invite me to it by a letter. 


The author ſeems to put it out of doubt, that there is a petrifying 
quality both in the lake and adjacent earth. What he remarks on the 
unfrozen ſpots in the lake is curjous, and furniſheth a ſufficient anſwer 


to thoſe, who would deny any petrifying virtue to be in the water, 


from experiments not ſucceeding in ſome parts of it; fince nothing but 
chance could have directed to the proper places, which, probably, were 
thoſe unfrozen parts. 

Stones have been thought by ſome to be organized vegetables; and 
to be produced from ſeed, To me it ſeems, that ſtones are vegetables 
unorganized.” Other vegetables are nouriſhed and grow by a tolution 
of ſalt attracted into their tubes or veſſels. And ſtones grow by the ac- 
cretion of ſalts, which often ſhoot into angular and regular figures, 
This appears in the formation of cryſtals on "the Alps : and that ſtones 


are formed by the ſimple attraction and accretion of ſalts, appears in 


the tartar on the inſide of a rw Heeh and en in the forma- 
tion of a ſtone in the human body. 

The air is in many places ure nated with ſuch ſalts. I have ſeen 
at Agrigentum in Sicily the pillars of ſtone in an ancient temple corroded 
and conſumed by the air, while the ſhells which entered the compel 
tion of the ſtone remained intire and untouched. 

I have elſewhere obferved marble to be confumed in the ſame man- 
ner; and it is common to fee ſofter kinds of ſtone moulder and diſſolve 
merely by the air acting as a menſtruum. Therefore the air may be 
preſumed to contain many ſuch falts, or ſtony particles. | 

Air, acting as a menſtruum in the cavities of the earth, may become 
ſaturated (in Hke manner as above ground) with ſuch ſales, as, aſcends 
ing in vapours or exhalations, may petrify wood, whether lying in the 
ground adjacent, or in the bottom of the lake. This is confirmed by 
the author's own remark on the bath called the Green Pillars in Hun- 
gary. The infinuating of ſuch falts into the wood ſeems alſo confirmed 
by the author's having obſerved minute hexagonal ctyſtals in the woody 
me of the petrifactions of Long Neug h. 

EA quality or virtue ſhews itſelf in all parts 4 Hi terra- 
od 8! in water, earth, and fand; in Tartary for inftace, and 
ric, in the bodies of moſt ſorts of animals, it is even known that a 


child hath been petrified in the mother's womb.” Ofeorelha grows in 


the land, and coral in the fea. Grottoes, fprings, lakes, and vers, 
are in many parts remarkable for this ſame quality. No man therefore 
can queſtion the poſſibility of ſuch a thing as petrified wood z tho per 


aps the petrifying quality might not be originally in the earth or w- 
| "he in the vapour or ſteam impregnaze with faline or ſtony par 
ie 


Perhaps the petriffeatiom of wood may reecive- forne light from od 
| fidering amber, which is dug up in the king of Praffts's domintons: 


1 have 
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Obſervations on Precious Cent] mw 
I have written theſe haſty lines in no ſmall hurry ; and ſend them eg 
ou, not from an opinion, that they contain any thing worth imparting 
t merely in compliance with your and Mr Simon's requeſt. 
And yet, before 1 have done, I muſt nerds add another remark, uud gon 4 
which may be uſeful for the better underſtanding of the nature of ſtone. Jetter ts D- 
In the vulgar definition, it is ſaid to be a foffil incapable of fuſion. IJ. Fotbergi!!, 
have nevertheleſs known ſtone to be melted, and when cold to become 282 6 
ſtone again. Such is that ſtuff, by the natives called Sciara, which runs * 
down in liquid burning tortents from the craters of mount Aitna, and 
which, when cold and hard, 1 have ſeen hewed and employed at Cata- 
nia, and other places adjacent. It probably contains mineral and me- 
tallic particles; being a ponderous, hard, grey ſtone, uſed for the moſt 
part in the baſements and coinage of buildings. | 41 57 
Hence it ſhould ſeem not impoſſible for ſtone to be caſt or run into 
the ſhape of columns , vaſes, ſtatues, or relieve g; which experiment 
may perhaps, ſometime or other, be attempted by the curious; who, 
following where nature has ſhewn the way, may {poſſibly by the aid of 
certain falts and minerals) arrive at a method for melting and running 
ſtone, both to their own profit, and that of the public. 1 


XIX. It was found in a cavern, that was diſcovered amidſt the vaſt . account of 
marble rocks at Cat- down near Plymouth. It hung perpendicularly from a beautiful 
the top of the rocky cavern, and was a cylindrical tube of 20 inches Stalactites 
long at leaſt; but was unluckily broken into ſeveral pieces in bringing — 
to me. This I have ſent was by much the longeſt of them; but Mr ,;, R. S. 3, 
Long (the maſter of the quarries) aſſured me the whole was above 20 john Hux- 
inches long, and quite cylindrical, and quite hollow. I went to the cave ham, M. D. 
the next day, and found 5 or 6 of ſuch kind of tubes, but none above > K. NIE 
2 inches long. They all ſprang from a broad, hollow, protuberating e beck E 
baſis, in ſome ſort as a nipple ariſes from the breaſt. Theſe alſo were No. 474. p. 
cylindrical and hollow. There were in the ſame cavern many other 207. June &c. 
petrifications, which had formed a kind of hollow pilaſters againſt it's 1744+ K 
fides; and alſo ſeveral large ſolid maſſes, which aroſe from the con- Dec 13. 1744. 
tinual dropping of the petrefying water through the crevices of the 
ſuperior rock. Theſe all afford very good alabaſter. 


XX. The belomnites is a foſſil of different magnitudes and colours, 4 4ifertation 
ever regular in ſhape, which is either cylindric, conic, or thereunto ap- „ 9/7 falt 
proaching. Numbers of them have, on one fide only, a chap or ſeam e u 
running their whole length; others have it in part; and in others it is nites] ia 
not at all to be obſerved: it confiſts of a talcy matter, with an inter- Jetter from 
mixture of ſpar or cryſtal, diſpoſed in ſtri from or near it's centre to 2 p 

To confirm what the Biſhop ſays, I remembet when I was in the college in France, Coſta 1 Mar- 
that I went to ſee. a relation of mine, a frier, at Fontewraud, where he ſhewed me in tin Folkes, 
| Fro church two pillars of tone, about 60 feet high, all of one ſolid piece, which he = Pr. R. S. 

had been run. X S. : 2 e Ae Ne. 482. p. | 
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307. Jan. & it's circumference, and is made up of cruſts incloſing each other; the 
Feb. 1747. innermoſt whereof is as regular as the outermoſt. Sometimes, though . 
N Jan. 29. ſeldom, in compariſon to the numbers of the belemnites, in the centre is 
74% ga cavity ever conic, whatever the external ſhape of the belemnites be. 

This conic cavity is at different times empty, or elſe filled, either with 
a ſolid body of mineral, matter, cryſtal, ſtone, pyrites, Sc. or with à 
regular-jointed conic body, called by Lithologiſts the Alveolus of the 
Belemnites; which, though conſtantly regular and jointed, is nevertheleſs 
found compoſed of various mineral or metallic ſubſtances. ' _ 
The alveolus above-mentioned, tho' not fully proved ſuch, yet ſeems, 
by the aſſent of moſt of the preſent Naturaliſts, to be a body of marine 
origin; a ſhell the nigheſt related to the nautilus kind: it is concame- 
rated, and even in ſome is diſcovered another great characteriſtic of the 
nautilus kind, I mean the gut or fphunculus. Therefore, taking this 
body for granted to be of marine origin (for what reaſons, or of what 
kind, is not my preſent intended ſubject to prove) it remains to diſcuſs, - 
Whether this body became accidentally lodged in the belemnites ?. or, 
Whether the belemnites itſelf is alſo of marine origin, and a part depen- 
dent on it's alveolus ? CCC 
Various have been the opinions of Lithologiſts concerning the origin 
of the belemnites ; ſome have even aſſerted them of the vegetable king 
dom; others, that they are teeth or horns of -fiſh, appendages of ſhells, 
bodies caſt in ſhells of the tubuli kind, or the very ſhells themſelves, 
ſpines of echini, or a kind of ſtrait nautilus. The three laſt opinions 
are what I ſhall ſtrive to confute, as they ſeem ſomewhat probable, and 
are now the moſt prevailing ; and prove the belemnites to be a natural 
foſſil or lapis ſui generis. I defire no recourſe to the ſubterfuges uſed 
by others, but hope you will agree with me in the axiom, that all be- 
lemnites are of one and the fame origin. R 
That the belemnites are not teeth or horns of fiſh, I ſhall refer you to 
the letter Dry. Woodward wrote on that ſubje& to Mr Bourguet, of Swit- 
zerland, wherem he fully proves the erroneouſneſs of thoſe opinions. 
But a further argument againſt their being teeth, which that learned 
Naturaliſt has not touched upon, is, that no belemnites have that natural 
varniſh or poliſh, which always covers the teeth of all animals; where- 
as the greateſt part of thoſe foſſil bodies, which we know to be ſuch, - 
. as the bufonite, gloſſopetræ, &c. are found with that ſame varniſh or 
poliſh. As for their owing their form to being moulded in ſhells, it 
will appear contradictory to reaſon, when we conſider, 1. Their con- 
ſtitution to be ever as regular as their figure; and, 2. That their inner 
layer or nucleus is as equally regular as the outer. cruſt or whole body; 
which particular could never have happened, had they been moulded in 
ſhells ; as is evident, by the turbinitæ, conchitæ, and other bodies, which 

owe their figures to that cauſe. That the belemnites are not ſpines 0 

echini, let us firſt conſider, that no kinds hitherto diſcovered have been 


ever found to have ſpines analogous to theſe bodies; nor indeed has any 
ever! e Fee 209 00008 ee ee en — 4 
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marine ſhell whatever ſuch a texture; The immediate ſubterfuge for an 
- anſwer to this objection is, that the kinds of ſhells unknown to mankind 
are far more in number than thoſe yet diſcovered. I allow it; but think 
that cannot be an argument in the preſent caſe, ſince no one fingle ſpecies 
is yet diſcovered with ſuch, nor even any genus, which have ſpines ana- 
logous to the belemnites. Nature bears an analogy through all her 
works; and though all the ſpecies of any one genus is not known to any 
man, yet that analogy nevertheleſs capacitates us'to judge of thoſe un- 
diſcovered by thoſe we know. Thus we find of the echinus kind, all 
the ſpecies now kriown are ever found near the ſhores ; conſequently, 
are not ſubject to be eternally hidden from us; as is undoubtedly the 
caſe of the cornua ammonis, and conch# anomiæ. They are no pelagian 
ſhells, as thoſe are; bays and harbours are the places where they are 
fiſhed ; their ſtructure even evinces the reaſons for it. We may there- 
fore with probability conclude, that all the echinus kind are of the ſame 
nature, and have the ſame way of living ; that they only inhabit ſuch 
places, and that none are pelagian ſhells ; confequently might have been 
diſcovered. _ ES. | S 

I am ſenſible there are ſome ſpecies of foſſil echini; as, the moſt 
common conoid or pileated echini, the common echini galeati, the echini 
clypeati, and ſome kinds of the echini ovarii, &c. which though we are 
certain that they have been marine ſhells, yet thoſe particular ſpecies are 


not known in the ſea : but then ſeveral other ſpecies of that ſame genus 
are. The caſe of this is quite different, ſince not one fingle ſpecies of 


ſuch a genus has ever been found. 
by authors, viz. of near 2 feet in length, and above 2 inches in dia- 
meter in the thickeſt part, others of 3 feet long, and others as thick and 
long as a man's arm; not to enumerate thoſe only under a foot length, 
and of proportionable thickneſſes, concludes echinz of a vaſt bigneſs, to 
have a number of ſuch ſpines to move. 40 
The varieties of the belemmtes, how can they quadrate to the ſpines 
of one genus of echini only? ſolid belemnites, belemnites with a ſingle 
cruſt, or like a tube, with a conic cavity only; that empty, or other- 
wiſe filled with a ſolid maſs, or with a regular-jointed body, as the al- 
veolus, belemnites of various magnitudes and thickneſſes, Sc. can all 
theſe varieties be imagined to belong to one genus of ſhells, which we 
ſuppoſe to exiſt to maintain a favourite ſyſtem ? + . 
The number of ſpecies of echini diſcovered is great; and the ſpines 
of all thoſe agree in having a hollow axis, which runs proportionably 
from their bafis to their apex, quite different to the belemnites: and for 
their conſtitution, a foreign Naturaliſt, a Member of the R. S. Mr Klein 
of Dantzick, who has profeſſedly written on this ſubje&, could only 
find of 2 kinds, viz. thoſe of a porous (conſtitution, which. he obſerved 
only to belong to one genus; and thoſe of a ſolid ſhattery . 
| e 


The exceſſive bigneſs and thickneſs of numbers of belemnites deſcribed 
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Me a'tslcy ſpar not ſtriated; which is the moſt general, and is exaQtly 
the ſame conſtitution as all the foſſil ſpines, or lapides Judaici are. 
Further, the Lapides Judaici have, at ſome times, been found adhe- 
ring to their papillæ or tupercles, and with fragments of their ſhells ; 
whereas no Naturaliſt has ever known to be found foſſil either the ſhells, 
or the fragments of ſuch a genus of echinus; not even any remains pro- 
partianable ta ſuch large ſpines. In whatever manner the greater part 
of ſuch ſhells may have periſhed (which is unlikely, if we conſider theig 
texture and ſtrength), La muſt have eſcaped, when the ſpines are 
found in ſuch exceſſive numbers every-where, and always perfect and 
regular; whereas the foſſil ſpines, or Lapides Judaici, aß they are Called, 
as likewiſe theeobint or ſhelis, and all the foſſil bodies of marine origin, 
are found broken and ſhattered in all kinds of manners 
As for their being ſhells of the zwbuli kind, my reaſons againſt it are; 
Were the +elemmites ſuch, they muſt be all tubular mor. or lels ; or 
otherwiſe muſt have ſuffered ſome degree of petrifaction to All up their 
cavities. The unreaſonableneſs of that argument is demonſtrated by all 
belemnitæ being of one and the ſame texture and conſtitution ; though 
numbers are ſolid, and numbers are tubular, in different degrees.” Now 
one kind of petrifaction, or any other change in the earth, which they 
might have undergone, could never have given ſo regular a texture and 
ſubitance, and cauſe ſuch different effects as ſolidity and tubularity. 
And if, on the other hand, we allow it to be inconſiſtent, as, it is, to 
form the idea of a ſhell of the zubulus kind, by a ſolid body, without 
that body having ſuffered ſome change in the earth, while buried in it, 
we muſt either deny all ſolid helemnites to be ſuch ſubuli, and run to 
ſubterfuges, by owning them to be natural foſſils; or elſe allow à great 
inconſiſtency, to uphold a wrong ſyſtem. 4 
That the Selemnites are not a tubular caſe, which is part of, and c9- 
vers a ſhell of the nautilus kind, as is it's alvealus. The variety of 
circumſtances already alledged of the belemmtes ſerve to demonſtrate the 
improbability alſo of this opinion, as it has done of the other two. The 
numbers of belemnites of all kinds, ſo plentiful every - where, and the 
conſideration of how few are furniſhed with alveoli. 17 ore” 
Numbers, I am ſenſible, have conic cavities z but that thoſe cavi- 
ties never did contain alveoli, is evident; that the ſides of the ſaid ca- 
vities are even, and without any circular or other impreſſions, which a 
Selemnites that has ever contained an aluealus muſt have; that body be- 
ing in cloſe contact to all parts of the inveſtient belemnites, mult eonſe 
N impreſs it with it's concamerations; Which impreſſions mut de 
therefore found on the ſides of the cavities of all belemnites which ever 
As for aſſerting, that all the alveoli, which are now found looſe, were 
originally lodged in belemaites, it cannot be; without inferring allo, 


that all Zelemaites which are now devoid of alveeli, contained oy 
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merly ; which, by forme external or other agent, have been forted but 
and loofened from them. PT CO TT AGF "Fo OO 111 

To confider ſuch an agent, we muſt alſo conchide it's force to have 
been exceeding great, to looſen out the nucleus of a body in Eloſe con- 
tact with all it's inveſtient parts; and ſtrengthened further to it by 
ridges and grooves, ſuch a force muſt have compreſſed, ſhattered, and 
otherwiſe broken and deſtroyed the belemnites that contained them; 
which is contraty to obſervation. Further, forcing out the alveolus 
might perhaps eaſily have happened to the conic be/4mnites ; which hath 
a baſis of a larger diameter than the middle, where the alveolus is lodg- 
ed; but we kannot conceive the fate by the eylindric, fuſiform, and 
other belemnites, of which the two ends or extremes terminate pointed; 
while the middle, where the atveolns is lodged, is thick and ſwollen; 

To force an alueolus out of ſuch ſhaped Selemnites, it is evident, that 
the narrow ends of the ſaid belemnites muft be quite forced open, bro- 
ken, and ſhattered, before a broader and more capacious body could 
de forced through, eſpecially to ſuch a brittle ſhattery foffil as the Je- 
lemnites is. The evident facts to the contrary of this are alſo too com- 
mon to inſiſt on, fince all theſe belemnites are ever found regular, per- 
fe, and intire. | F 
Further, let us conſider the albeoli which are now found in belemnites, 
they are very ſeldom if ever found as mere ſtrells, but ever differently 
changed or petrified. They are moulded of ſtone, pyrites, cryſtal, Sc. 
Now it can never be argued, that the contained bodies can ever be ſo 
different! changes or petrified in their covers or ſhells, and thoſe co- 
vers of ſhells which admitted fuch different petrifying particles to un- 
dergo no change of petrification whatſoever. _ is 

Another proof againſt this opinion, is the diverſe forms of alveoli 
now diſcovered by Naturalifts, as conic, cylindric, curved, ſpiral at the 
apex, & c. whereas all Selemnites which have cavities have none but co- 
nic ones. 9. 70 

Theſe cylindric, Sc. atveeli are now found in Pomerellia in Poland. 
in the marble of the iſland of Oeland in the Baltick Sea belonging to 
Sweden, and in the marble of Sweden; in Gotbland in maſſes of build- 
ing-ſtone ; in Ingria, in ſeveral parts of Pruſſia, c. and are commonly 
of an immenſe bigneſs, to ſeveral feet in length, and proportiofiably 
thick, yet not perfect. For ſuch alveoli, which are only nuclei, we muſt 
ſuppoſe immenſe large belemmnites ; and fuch we Have never heard of, ſo 
with probability we may conclude none fuch to exiſt. D a Oe” 

1 do not doubt the growth of this error, of the Belaymmites being a 
part of it's alveolus, to have been Cauſed by too raſh concluſions, and 
foo little an infight into the mineral kingdom; which has propagated 
that aſſertion of the avec; being found only it the Behmmmes; which. 
experience daily contradicts, fince we find them looſe, as well as im- 
bedded in many other foſſil ſubſtances, as in marble; ſtone, Ge. as has 
been above obſerved. „ a: 


| 
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Obſervations on the: Turquoiſe Stones. . 


N Theſe are the arguments which I alledge for che improbahility of the 
ſaid opinions. I could advance a number of other 1 ; but sf 


have already extended my letter beyond a due length, I beg leave, be- 
fore I conclude, only to offer ſome few reaſons for thei being a natu- 
ral foſſil, or lapis ſui generis. n toe aw at Op 2 
The very view of a belemnites ſufficiently evinces it's mineral origin, 
and ſhews it evidently compoſed of two foſſil ſubſtances, a talc,. and a 
| ſpar, or baſtard cryſtal , whereof the former is the baſis, and from 
which principle I do not heſitate to attribute it's ſtriated texture. Moſt 
of the talcy bodies are of a fibrous nature, and ſeveral are compoſed of 
cruſts incloſing each other, in the ſame. manner as the /eptz of the ludu 
Helmontii, ſome. of the aſbeſtos kind, the Hematites cruſts, c. Of the 
ſtalactites tribe there are ſeveral, which ſo intirely approach the texture 
and; conſtitution of the Selemnites, that were their ſhapes. a little more 
regular, the moſt experienced Lithologiſt might eaſily be deceived: 
and I remember, when abroad, to have ſeen ſuch, of a prodigious big- 
neſs, which, though I was then ſomewhat converſant in the foſſil ſhidy, 
I could not help taking for Belemnites. I do not therefore wonder, that 
Petrus Aſſaltus, in notis ad Metallotbecam Mercati, p. 282. and Langius, 
Hiſt. Lap. figurat. Helvetiæ, p. 133. ſhould judge them a native figured 
foſſil, formed in the earth, of the ſtalactites kind, if that term for the 
belemnites might with propriety be uſed. _ A 
The cavities of ſtalactites in ſome meaſure illuſtrate, and are adequate 
to the cavities of belemnites ; they are placed in as various poſitions, and 
are only different from them by not being exactly conic. As for the 
regular figure of the belewnites being excepted againſt, I believe few 
Foſſiliſts will argument that, when we ſee as perfect regular figures in 
the mineral kingdom as in.any other parts of the creation ; as witneſs 
the ſalts and cryſtals of all kinds ; the rhomboid, hexagonal, colum- 
nar, and other ſelenites; the cubic, octangular, dodecaedral, and other 
pyrites ; the quadrangular pyramids of tin, the rhombs of iron, cubes 
of lead, and infinite other native foſſils, which would take up time to 
enumerate, and which are far more perfect figures than the belemnites 
are. Chemical and other trials and teſts (which I hope to lay before 
you in ſome future letter) demonſtrate a greater certainty of its mineral 
origin. As for that marine body the alveolus, I cannot think otherwiſe 
than that it is of the nautilus kind; and which, at the concretion or for- 
mation of the belemnites, became accidentally lodged in it's cavity, in 
the ſame manner as all other marine bodies became lodged in the various 
foſſil ſubſtances we now find them in. „„ 


done renarli XXI. This ſtone has received it's modern name of turchefia, and 

- the prociew turquoiſe, from it's being moſt commonly brought from 'Turky into 
one Cattle 

the Turquoiſe; 


various parts of Europe. De Boodt * ſays, the colour of this gem is 4 
variegation of green, white, and blue; and that there are two lorts of 


c . * Gemmar. & Lap. Hiſt. : | 15 Sm, | e it 
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OS. bo TS, on the Tarqioife State? J 
. the orients); from the Eaſt Indies and Pera, and the Weder 15 Cromwell 
from òpain, Germany, Bobemia, Sttefia, Se. that in Perfa, where it is Pe * 1 8 
found in greateſt plenty, adheres to black ſtones, às if it were an ex- Ibid 429. 
crement or a tranſudation from them. A ſtone of this ſort is ſeldom Rea Feb. ä 
found to exceed a walnut in ſize; and he mentions one in the Great 1746-7. 

Duke's Muſeum, on which the head of Julius Cæſar is engraven as a very 
extraordinary ſample: he adds, that he never ſaw one bigger than an 
hazel-nut; that ſome of the oriental ones have the faculty of preſerving 
their colour perpetually, which are called Stones of the old Rock; and 
that others loſe their colour gradually, and are called of the new Rock. 
He then gives an inſtance of a turquoiſe which had loſt it's colour upon 
being laid by ſome time after it's owner's death, which recovered it's 
beautiful colour upon our author's wearing it upon his finger in a ring. 
Cæſius, in his "Treatiſe de Mineralibus, p. 601. ſays, This ſtone is 
called Turcois by Mylius, in his. Baſilica Chemica; by Mbertus Magnus, 
in his Treatiſe of Minerals; and by Rueius, in his Treatiſe of Geins: but 
Turca, by Cauſſinus de Lapillis Smbolicis. De Boodt, and Dr Wood- 
ward, * with other modern writers, take it for the Callais of Pliny. 
Salmaſius, in his Plinian. Exercit. p. 142. ſays, Many: have miſtaken 
the modern turquoiſe for the cyanus, but that the qanuus was tranſpa- 
rent like the ſapphire; whereas the 7urquoz/e is a ſort of jaſpe. 
Dr Woodward, in his Letter to Sir Fo. Hoſtyns, ＋ ſays, That the 
turcois, or callais of Pliny, is nothing elſe but foſſil ivory tinged witn ig 5 Ml 
copper. I do not deny, that ſome ſtones fold for 'zarquoiſe, and poſſi- | bi 
bly all that the Doctor ſaw were certainly ſuch; but I imagine thoſe N it 
which the authors call of the old Rock, and in which the colour is par- © * .. 
manent,. are real mineral ſtones :. this ſample now before us ſeems to "RT 
ew this, from both the form and ſize: it's ſhape: ſhews it not to be it 
part of any animal bone; but it's botryoid: form is to me a'demonſtra- 1 
tion that it is the product of fire, which had once melted this ſubſtance; 
and that when it cooled, it's ſurface was formed into bubbles and bliſt⸗ | 1 
ers, in the ſame manner as the hzmatitis botryoides or blood tone, | 1 
whoſe ſurface conſiſts of knobs, reſembling a bunch of grapes. Fo 1 
That the elephas ipurro;, or ebur foſfile of Theopbraſtus q, ſaid to » of | Na 11 
various colours, I do not in the leaſt deny to be tinctured with copper, 1 
and to be what Dr Woodward. calls the 7urquoiſe : indeed ] ſuſpect it to | 2 
be what De Boodt calls of the new Rock; and ſays is liable to loſe it's | 1 
colour, which it recovers again from the efluvia of the perſon. who e I 
wears it. I therefore, for. diſtinction ſake, think all theſe ſtones of the 1 
ory origin ſhould be called Pfeudo-T urcbefie;, or * T; e 3 A 
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5 Method of Fofſi 1 Lucian TED, | + Ibid. p. 16. N : ; 
: || See We 8 Hiſt. of tones, tranſlated, Ec. c. Nn Hill, Lond. I 746. bro. | | i i 
84. | | | 
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and the other ſort, of which this before us is one, the true or real tur. 
duo ſe; for, by examination in the chemical way, I find it to be a v 
rich copper ore; ſome of it pounded and diſſolved in ſpirit of hartſhorn 
gives a deep blue; in aqua fortis a fine green; and an iron wire put 
into it was in 1 hour's time incruſted with copper: ſome of it caleiged, 
without any flux in a crucible, run to a ſlag, or half vitrified ſubſtance; 
whereas the ſame heat, had it been ivory or bone, would have reduced 
it to a white aſh like bone · aſnes; for I expoſed it to ſuch a fire as vitri- 
fied the tile that covered it. It's hardneſs and conſiſtence to an engra- 
ver's tool ſeems to be the ſame as common white marble: it's colour is 
not mended by heat, but it grows brittle when red hot. 2 ON 
This ſpecimen, now ſhewn to the Society, was about 12 inches long, 
5 inches broad, and in ſome places near 2 inches thick; rough on the 
under fide, as though broken off from the rock it had been affixed to; 
and the upper ſide was compoſed of ſmooth poliſhed knobs; in form 
like to the botryoid iron gare. n ee 
Sir Hans Sloane, in his noble Muſeum, has ſeveral ſpecimens of theſe 
orienta! turquoiſes, all botryoid ; eſpecially a maſs from China, about 
3 inches long, 2 broad, and near an inch thick : all which ſeem to be 
copper ores: and he has likewiſe ſamples of furquoiſes from Spain, and 
the South of France ; which are all ſmall, and ſeem really to be pieces 


of ivory tinged with copper. | 
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"A deſeription XXII. 1. Mr Baker takes the liberty of ſhewing the Society a very 
of a curious extraordinary echinites, the like to which he has never ſeen in any Mu- 
Echinites ; by ſeum, or found deſcribed by any author. For the echenitæ uſually met 
8 g. with, are made up either of chalk or flint, or ſome ſtony, chalky, or 
Ibid. p. 432. {parry matter, formed within the ſhell of the echinus, and taking their 
Read Feb. 26. figure thence as in a mould: which ſhell is oftentimes broken off and 
1746-7. gone, but remains at other times impregnated with talcy or ſparry 

particles: whereas the ſubject now laid before us is compoſed of a tranſ- 
Poem cryſtalline ſubſtance, which has received it's general figure by 
aving been circumſcribed within the ſhell of ſome echinus, and ſhews 
linear ridges and drviſions correſpondent to the lines and plates found 
in this kind of echinus. . ; ek 
Was this all, it would be a very uncommon production, as theſe 
. r. bodies have been very rarely known to be formed of cryſtal *; but it is 
rendered much more curious and extraordinary, by having exact rows 
and ſeries of little cells, all of the ſame regular figure, though leſſening 
gradually in ſize, as they aſcend from the baſe upwards. 


© Sir Hans Shane has a maſs, which was formed within an echinus, the ſhell being 
broken off; it is one half or ſide cryſtal, the other fide of a ſubſtance like chalk, but 


much harder, 


* 


: ©  Obernations em fipurtd Stones, - 
This body having been formed within the ſhell of an eclunus, one 
would expect (as is the cafe in- all other echinitæ uſually known); that 
it's figure ſhould be exactly anſwerable to the mould wherein it was 
formed; but Mr Batter begs leave to take notice, that the echinus* ſhetl 
is perfectly-ſmooth internally, having no riſing parts correſpondent to 
theſe cells or cavities; and therefore, as it could not receive it's confi- 
guration from thence,” it muſt be owing to the natural ſhooting of the 
cryſtalline matter (thoꝰ unlike every thing of that kind yet deſcribed), 
or to ſome other cauſe, which he don't pretend to know *, 
The configuration ſeems nevertheleſs in ſome meaſure to correſpond 
with the nature of the ſhell wherein it was formed: as to the number of 
the rows of cells, they being ranged by fives, as the papille, indent- 
ings, lines, or other marks on the recent ſhells of echini conſtantly are; 
theſe rows are twenty in number; vi. five double ranks of large and 
extremely regular cells, as at a a, &c; between which lie five other 
double rows of ſmaller and leſs diſtinct cellulæ, ſhewn at , &c. Theſe 
cells, which are hexagonal; and whereof thoſe in every ro lie alter- 
nately to thoſe of the next (by which means they fill up the whole 
ſpace), decreaſe in their ſize gradually, as they approach nearer to the 
top; all the rows at laſt almoſt concentring at the apex, leaving only a 
ſmall ſpace or vacuity, where in the ſhells themſelves of this kind of 
echinus there is an aperture. The ſmooth part at A is formed of a 
pebbly ſtone, bearing the ſame marks as are uſually found in the im- 
preſſion of theſe echinitæ dug up in gravel-pits; which proves, that 
this muſt have received it's general figure from one of thoſe ſhells; 
whatever has been the cauſe of this remarkable configuration of the cry- 
ſtalline part. FP 17 92 VII eee P29, OI 
This curious echinite was found in a marl-pit at Baborougb, about 3 
miles W. of the city of Norwich, and preſented to Mr Baker by Mr 
Wm. Arderon, F. R. S8. | TOs 5 LY | 
2. I have the honour of laying before you (in order to communicate letter from 
to the R. S. if you think it worthy) the deſcription of two echinites, or , Emanuel 


| _ moulded in foſſil echini ſhells, hitherto undeſcribed, as far as Tr Fw 
now. 


| ; Pref. concern- 

Theſe echinites are undoubtedly moulded in ſhells, of a genus of ing to beau- 
which we at preſent find ſome ſome ſpecies now living in the ſeas ; /“ Echi- 

moſtly in the Weſt Indies. The echinometra of Ariſtotle, #Aldrovand, © 725 
and of Dr Grew (a), is of this genus. Dr Breynius (5) calls the whole ke 8 
genus Echinantbus; and Mr Klein (c) Scutum. Woodward (d) in his Read May 11. 
diſtribution of Foſſil Echini, calls them the Pentaphylloides, from the 1749. 
rays on the upper part forming a beautiful cinquefoil figure; but 
wrongly fixes their characteriſtics in having only one aperture, and that 


* Perhaps to ſome cells or membranes belonging to the body of the echinun. CM. 
(a) Muſeum Reg. Soc. p. 139. (b) Schediaſma de echinis, p o. 

le) Nat. Diſp. Echinodermatum, p. 20. TA B. 17, A, & TAB. 18. B, 

(4) Cage of foreign extraneous Foſſils, p. 16. N : 
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Obſervations on figured Stones. LOG 
at the baſis; in which he not only contradicts nature, but/alſs the very 
ſpecimens he quotes in his own Collection, which have all'twoforamens 
or apertures, and are elegantly figured ſo by Agoſtino Scilla (e), Who 
was the perſon that ſent them to the Doctor; and Sir Hans Sloane (F 
has alſo figured and deſcribed two ſpecies of this genus, whereof one 
ſpecies is an inhabitant of our Exgliſb ſ eas. 
I obſerved above, that, to my knowledge, no author has ever. de. 
ſcribed echinites or ſtones moulded in the foſſil echini of this genus 3 nor 
even have the foſſil echini or ſhells themſelves been ever exhibited by 
any Lithologiſt, except by the above- quoted A. Scilla, who ſent them 
to Dr Voodtard, and found them in Malta; to which the Doctor in 
his. Catalogue recounts: two other ſpecimens, which were dug up in 
Maryland; ſo rare are the inſtances of the foſſils of this whole genus!“ 
Ihe two echinites here deſcribed (as alſo ſome few other ſpecimens of 
this ſort, which I hear are in ſome cabinets in this metropolis) were all 
found in the midſt of ſome rocks, which were blown up at Port Mahon 
ſome years ago, and from whence they were all brought. 
Ihe firſt or largeſt is in the poſſeſſion of the Right Rev. Dr Laving- 
ton, L. Biſhop of Exeter; it is compoſed of a hard or ſtony arenaceous 
greyiſh ſubſtance, and is of an eſcutcheon or heart- like ſnape: it mea- 
tures about 14: inches in circumference, or quite round the limb or 
edge, about two inches high from the flat or baſis to the tip of the aper, 
five inches in length at the baſis, and 4+ in breadth. On the upper 
part it riſes nearly gradually from the edge quite to the apex. A cen- 
tral point, with a ſlight declining ſpace, tops the ſaid apex 3 from which 
| Tpace the body regularly divides into five parts figured like leaves to 
the edge. Theſe leaves are narrow at the apex, greatly widen toward 
the bottom, and narrow a little again at their end. Each diviſion or 
leaf is bounded on each ſide by a row of parallel ridges, which are ac- 
companied alſo on each fide of every ſaid row, with two other ranges 
of points or knobs; all which rows do not meet or cloſe together at 
the lower end of the diviſion, but leave a void unwrought ſpace : a row 
of larger irregular knobs runs through the midſt of each leaf. From 
the diviſions between each leaf runs a rugged knobbed pillar, which is 
Joined to the edge: the other parts between the leaves and the edge are 
© . hollows, or void ſpaces. The edge or limbus is of a thick cylindric 
make, runs quite round the whole body, and only has ſome ſigns of 
being disjoined at the one extreme of the length, or where the aperture 
was; the ſtone anſwering which is here extended a little cylindrically 
outward like an appendage, and was ſo formed by the ſtony matter be- 
ing too much in quantity for the ſhell, and ſo was protruded through 
the ſaid foramen. On the outer edge of the limbus are ſome few roger 
lar ſtony concretions. The baſis is flat, and is likewiſe divided into ove 


(e) La wana Speculaxione diſingannata dal ſenſo, TAB. q, 10, and 11. . 
(f) Nat. Hiſt. of Jamaica, Vol. II. Tas. 242. Fig. 3. & ſeq. © 
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arts from the center, which is one of the faramens; the other foramen 
as has been above deſcribed) being placed at one of the extremes of 


the length. This faramen or center is about the ſize of a ſhilling. The 


5 diviſions extend to the utmoſt edge of the body, or. quite over the 
limbus, contrary to the diviſions on the upper part, which extend only 


to it. Each diviſion is formed by a ſtony line edged on each ſide with 
ſtony cylindrical bodies of the thickneſs of a pin, but of different lengths, 


ſo as to appear like the teeth of a comb, or the gills of a fiſn; the in- 
terſtices between all which is a rugged ſtony work, and hollows per- 
vading quite through the body to the upper part. . 


- 


I cannot but think theſe five pectinated diviſions on the baſis owe 


their figure to ſome parts of the included fiſh ; which I am more con- 


firmed in, as I have [cen ſome ſpecimens of the common pileated and 


galeated echinites, which have been hollowed at their apex, and marked 
itar-wiſe z that concavity, and the ſtellar mark proceeding from the in- 
terpoſition of the fiſh between the ſtony matter then filling the ſhell, 
and the top of the ſhell-itſelf 1 +» n 

The other echinite J have the honour of producing before the Society, 
belongs to Mr Edward Jacobs of Feverſham. It is of a different ſpecies, 
though of the ſame genus, of a heart-Jlike ſhape, and about one third 
the ſize of the above-deſcribed. This is greatly copped, the apex lying 
very high, and the five diviſions running near perpendicularly down to 
the edge. The upper part of this is elegantly. perfect; the work is 


near the ſame as on the other; only that, by the perfection this is preſer- 


ved in, we obſerve that the rows of parallel ridges, which adorn each 
fide of each leaf or diviſion, riſe into a kind of arched work or bridge, 


made up of arched cylindrical bodies, through which the middle row. - 


runs, joined or connected in a long ſtrait cylindrical ſtem, in a moſt 


curious and elegant manner. The baſis or under part of this ſpecimen 
is very imperfect, and only ſeems to differ in the center being greatly 


excavated or concave, anſwering to the great copping ox height of the 
apex or upper part. This foſſil alſo conſiſts of a hard ſtony arenaceous 
ſubſtance like the other.. . e 
From the inſpection of the ſeveral hollows of theſe echinites, it is 
evident they were not immediately moulded in the ſhells, but were 
formed in cavities which thoſe ſhells formerly filled in the rocks they 


were lodged in. The rocks were apparently of a looſened arenaceous 


texture, and the water, Sc. continually pervading them, rotted and 
deſtroyed the incloſed ſhells, and bore away their whole ſubſtance. In 
the ſame manner, and by the ſame means, were the ſtony particles re- 


placed into thoſe very cavities which the ſhells formerly filled; conſe- 


quently theſe. bodies were moulded exactly to the faid cavitities. 
This remark carries a concluſion with it, if obſervation be made, that 


tne hollows and ſolid parts of theſe ſtones exactly anſwer to the hollows 


and folid parts of the very ſhells themſelves ; which, had they been 
moulded in the very ſhells, muſt have happened directly contrary 7 = 
5 | Gong. " "Go 


0 
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folid parts of the ſhells forming hollows in the ſtone, and Wh verſa, - 
In all ſandy or lax earthy matter foſſil ſhells are very ſeldom Tound, bur 

_- only the moulded ſtones; the looſe texture of thoſe fubſtancæs giving N 


free acceſs to water, vapours, and mineral exhalations, Se. which! in- 
 irely corrode and'deftroy the ſhells buried in it. 

I have taken the liberty to produce before the Society a recent bn 
of this genus from the Weſt Indies, to elucidate my ſubject ; as alſo t 
drawings done by Mr Hude; v72. of the baſis of the oy 9 and 


che upper part of the imalk echinite.). pag 


Fig. 52, 53, Fig. 52. A view. of the u pes art of a curious ien in * poſſeſſion 


$4 9-4 of Mr. Edward Facobs, of everſham in Kent. | 2 
Fig. 5 g. A view of the under fide of the ſame echinite. | 
b view ok the under fide of a curious large echinite, in 5 


Poffie of the Right Rev. Dr George Lavington, Biſbop of. Exeter. 
60 N. BY The upper part of this echinite having nothing remarkably 
q ' particular or 8938 erent,” it was not Judged OP to give a Reue 
of it | | . 


4 = 


* 


4 letter from g. A little while ſince a man brought me a ſtone, which he * at 
F Ardwick, 7 feet deep, near this town, in driving a ſiough through ſome 
Peter Collin. ret-ſtone. It is what I call a nodule, of a cloſe, compact, ſmooth 
ſon, F. R. ö. matter; was incruftated with coarſer earth, or foft ſtone ;. is 3 inches 
concerning à and a half diameter; formed not unlike one of the echini marini; except 
2 the papillæ or ſmall protuberances, which it wants. Upon examining | 
os 76% it, 1 find four white ſeams, about the bigneſs of a horſe-hair,which 

quarter the ſtone very correctly. The angles are exactly the ſame, and 


ularly croſ- 
Fong ie Ns, 3 correſpond fo well, that it would require the derer mathematical head 


496. p. 535. and hand to draw the like. | 
Nov. &. The diameter AB is 3.7 inches; the ſtrait line cD at the bottom; 


D 
U or greater baſe, is. 42 of an inch; that at the top of the ſtone is. 2 1 of 


Dec 9. 1749. an inch, which make the angle C D equal at top and bottom, tho” of 
Read Nov. f. different diameters. The ſeams are like talc or ſpar.” It weighs about 
Vi 3 pounds. I have ſeveral nodules, but none like this. There is no- 
3.55. thing curious in this ſtone but the lines, which I have deſeribed. in the 
beſt manner J can. I am confident chance had no hand in forming it 

| and am as certain, that no artiſt was ever concerned or able to do the 

Fig. 56. like; therefore 1 conclude it has been ſomething formeck beforc the 


Flood and is of marine production“. | 
The deſcription I lately received, by a friend, from the iſle of Shepg in Kent, 


_ and fgwes of mall ſtone, with Amilar lines upon it. Mine is only of an. inch in 


Il fat | 
tere diameter, of a brown our, and of the conſiſtence of marble: As a 


Stone, having" e | 
lines formed We... be fone beving beef nce cut in two, it was found that thoſe gel . com- 

upon it ; by poſtd of à ſparry matter, penetrated the whole ſubſtance of the ſtone en Aud that 
C. Mortimer, they grew wider as they were nearer to the centre. See Fig. 56. 175 C. M. 
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Obſervations on figured Stones. | 6 39 - 


deſcription in 
ing, I have endeavoured to give repreſentations of this ſtone in different 
yIEWS, .' LT | Ny | | 4g INE | | 
Fig. 57. repreſents the top of the ſtone, on which the lines are moſt Fig. ;7. 
regular, being depreſſed into the ſtone, and of the ſame colour with it. \ 
a, c, d, e, are the four principal lines, anſwering to thoſe on Mr Collin- 
ſon's ſtone, and are connected, as in his, by the tranſverſe line g 5. The 
line & is an irregulariry in this ſtone, and fo is 7, which are not in the | 
other; theſe irregular,” or ſupernumerary lines being continued to the 
other hemiſphere, | e 
Fig. 58. or bottom of the ſtone, make the directions of the other Fig 58. 
lines very irregular, as may be ſeen in the figure; only the lines c, d, 
and e, being connected by the tranſverſe line g , which here ſtands at 
right angles with that in Fig. 57: | 3 OW 
The following figures repreſent the ſection of the ſtone through it's 
equator, as nearly as poſſible ; only the mill cut away the ſubſtance 
to about the thickneſs of a ſhilling. In theſe ſections the ramifi- 
cations appear quite. white. ep 8 
Lig. 59. ſhews the ſection of the upper hemiſphere, as 


. 


Fig 5% 

Fig. 60. does that of the lower hemiſphere ; in both of which the Fig. 60. 
letters of reference anſwer to thoſe in the other figures, ſhewing where 
the outſide lines abutt upon theſe ſections. N TIS . 

XXIII. This curious foſſil feems to be compoſed of a ſtony matter 4 baum 
Ike marble. which has penetrated the cells of the aautilus while in * romp” "ap | 
natural ſtate. The diaphragms or partitions remain till diſtinct and R. S. by Nr 
viſible. The different colour of the ſtony matter in ſome cells of a dark- Rev. Charles 
brown or hair-colour, in others of a light-brown or aſh- colour, with Lyttleton, 
dhe natural poliſh of the outſide, gives it a beautiful appearance; as it 2 F.R. S. 

is repreſented in the figure, where it is drawn of it's natural ſize in three e eee 
different views. | a 1 


. 3 „ 5 487. p. 320. 
A ſhews the ſide view of it. the fore part.. C the back part. Apr. &c. 1748. 


It was found in Pool's Hole in Derbyſbire. It's ſutures or diaphragms S May 5. 
reſemble thoſe of ſome of the larger cornua ammonis ; but it's ſhape be- wr. | 
ſpeaks it to be a ſpecies of nautilus; and it is thought to be a non-de- 2 95 
ſeript, both in it's natural and foſſil ſtate. _ 


£ 


XXIV. Various have been the opinions of authors concerning the Confiderations 


words does not convey ſo clear an idea as an exact draw - Ibid. p. 692. + 
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origin of the belemnite, and as various the ſyſtems and hypotheſes ad- 
vanced by them in ſupport of their opinions; ſome having imagined 
them vegetable pro; others have taken them for the different 
parts of animals, as teeth, horns, bones, Fc. in which even theſe again 
have differed, as to the referring them to land or marine animals ; and 
they have been by others ſuppoſed of mineral origin, or lapides ſui ge- 
ris, What they really are, will, I doubt, be ſtill very difficult to 
determine; but, as one principal objection to their being originally 

| _ „ 


on two extra- 
ordinary Be- 
lemnitz ; in 
a letter from 


Myr David 


Erſkin Baker, 
to M. Folkes, 
Eq; P. R. S. 


No. 490. p. 
598. Dec. 
1748. Read 


Nov. 24.1 748. 


F. R. S. es 
Fig. 62. Is a belemmites, whole. apex. is perfect; the conic cavity, and 


\ 
; 
4 «£4 
Fig. 62. 
Fig 63. 
Fig. 64. 
c 


IS" : | E E ES 
Fig. 63. A fruſtum of another belemmites, the apex. wh 


cd in moſt countries at great depths in the. earth, and in the bowels of 
mountains at great diſtances from the ſea (even ſuppoſing the belemmie 
to be /apides ſui generis, and produced in the earth) and that theſe ſhells 
might be cemented to them afterwards by ſome mineral, ſtony, or 
Other matter, But the following obſeryations will render this unpro- 
bable; for, n Ee INT ro 8 
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cheese rn > 


marine bodies (which ſuppoſition ſeems to carry the greateſt colour of 


probability) has been, that no marine bodies have been found adhering 
to them, that objection will be obviated hy no Tels than two ſpecimens . 
from the ſame. place, of Belemnitæ, Mhereto undeubted marine ſub- 
ſtances are found firmly affied; by which inſtances, as ſome further 
light may be thrown on this ſubject, chat conſideratiem will, IL hope, 


ſtand as an excuſe for my troubling you With this paper, 


Theſe curious foſſils were found in à chalk-pit in Norfolk, from 
whence they were ſent not long ſince to my Father Mr Hen. Baker, 


4 


* p 


the longitudinal ſeam, evidently diſtinguiſhable ; which, as well as the 
contexture of the ſubſtance: whereof it is compoſed; ſhew it to be a 
true Belemnites; but on it's ſurface are placed, in their, natural con- 
dition, by which I mean not at all ſeemingly. petrified,. or. otherwiſe 
altered, two of thoſe permiculi that are ſo irequenthy;tound ticking 
to oyſters, ſcallops, and many other kinds, of ſhells, when taken out 
of the fee. 0 FER av 1 


f "ol 
+. az 8 
2 


ereof is broken, 
but the conic cavity is ſtill remaining, and ſhewn at a. To this 


elemnites adheres a ſhell of the oyſter-kind,. which is faſtened thereto 


ſo ſtrongly, that they are not to be ſeparated without breaking : 
which ſhell, as well as the before-mentioned vermiculi, ſeems not al- 
tered in it's ſubſtance, but appears like a recent one, of which many 
are to · be met with in the cabinets of the curious... 
Fig. 64. Shews the other ſide of the ſaid ſhell, wherein the cards or 
hinge at 4 is plainly diſcernible; at c appears the broken end of the 
belemnites, where the radiated contexture (well known. to belong to 
their bodies) is repreſented, as alſo the longitudinal ſeam at 4. 


As theſe ſpecimens are undeniable proofs of marine bodies adhering 


to belemnite, ſeveral of the curious who have ſeen them, are of opinion, 


that they tend likewiſe. to prove the belemnite to be marine productions. 
It may probably be objected, that theſe ſhells might have been brought 


and depoſited near the Belemnitæ whereto they: are affixed, by whatever 


mighty change it came to paſs that productions of the ſea are diſcover- 


| . ene, OLE 0 
1. The vermiculi of Fig. 62: are EY ſpecies of the tubuli marini, 


found ſometimes recent, and ſometimes fl, detached intirely from 


p - J. 9 . 4 " * : „% . 1 * . 
every. other body; but are of that fort, which is perhaps "I ſeen 
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ſeparate; or in any other manner, When recent, that attached "WF faſ- 
tened to other ſhells or ſtones; and they are placed on this Belemnites 
exactly in the ſame manner as they are commonly found on other ma- 
rine bodies; viz. lying on their broadeſt ſide, with their nag en 

and glued as it were thereto by a ſhelly ſubſtance. ©, 

2. In Fig. 64. ate; is plainly to'be diſtinguiſhed, that the ſhell bas ig 64. 
been faſhioned thus by the convex ſurface of the belemnites, in the ſame 
-manner as theſe ſhells commonly receive a form from whatever ſubſtance 
they adhere to; which plainly implies, that this ſhell was faſtened to the 
belemnites when itſelf was very ſmall, and in a growing ſtate ; and that 
the ſnell in it's growth was formed according to the figure of the bod 

on which it was affixed: but ſuch growth could not poſſibly have pro- 
ceeded any-where but in the ſea; and therefore theſe two bodies muſt 
neceſſarily have been in the ſea at one and the ſame time. 

There is now but one way more, whereby theſe ſhells (ſuppoſi ng. the 
belemnitæ to be ſtones ſur generis) could poſſibly become affixed to 
them; which is, that the belemnite might have been by ſome accident 
thrown on the ſea- ſnore; and that there the ſhells might faften''them- 
ſelyes to them, as well as to any other ſtone. © But as this muſt imply 
ſome former convulſion in nature, whereby they were caſt out of their 
natural beds upon the: fea-ſhore ; and again a ſecond convulſion to car 
them to the chalk - pit where they were found; ſo far- fetched an e 
tion will, I believe, carry but little weight. 

To conclude, I ſabmit to your opinion, ES the Bees of the 


conic: cavity, whereto the e . is. Ac __ n the . f 
ance of a ſtone or of a well 4 8 | 


16 
Rb of |. 


XXV. I lay before you a curious 5 2 ahnden follil, which 8 


Was lately ſent to me for that purpoſe by my worthy friend Dr Miles, bræ of Ammo- 
of Tooting, F. R. S. It conſiſts of 26 joints, which he calls vertebræ, nitæ, or Cor- 


and I believe ſuppoſes to have been the joints of the back-bone or tail n 7 
of ſome. animal; but, upon conſidering them with attention, they will ,,,, from Mr 
perhaps rather bs judged to be the feveral articulated diviſions that com- H. Baker, 
poſe the body of ſome kind of nautilus, or of ſome one or other of the F. R. S. fe the 
various ſpecies of the ammonite : which opinion is I think ſupported Freſ. Ne. 491. 
not only by the ſpiral figure, which they form when put together, but ?: 37: Ak 
likewiſe by the traces or markings of ſuch-like articulations, found on Atl 9. 
lome particular kinds of foſſil nautili and ammonite ; one whereof I allo 1748-9. 
lay before you, as a proof of this conjecture. | 

You will obſerve all the parts of this uncommon foſlil are e converted 
into a ſort of ſparry ſubſtance, and that they are articulated with one 
another in an exact and beautiful order. I have faſtened them together 
in two diviſions, that they may be examined more eaſily than they could 
be, if they were all ſeparate, and in centuſion : and indeed I am not 
quite ſatisfied that theſe two bundles belonged both to the fame indivi- 
dual animal; if they did, ſome joints muſt be wanting that came be- 
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6. N — Spncry, Prodadinds þ 
| | 795 tween them, and united them tagether, - as: the two ends. do. not at pre 
ſent match: and what, makes. me ſuſpect they did nat, is a different ur- 
ticulation to be, obſerved. on one ſide of that diviſion made up ef the 
largeſt joints: beſides, the whole number appears father tea much 
and the ſmaller Joes lem. to r 5 a 8 whoſe TOO 1s e 


2002.5 vr RNS} 16 N . 
Fig. 65. Fig. Eg. The larger joints ee neee el Tong 250 
Fig. 66. #ig. 66 The ſmaller joints. | * 26 nd 


Fig. 67, 68 PBs 67, and 68, The fore and back fide of a Ge joint. 7% f 0 5 ; 


P. $. Dr Miles fans- they belong to Dr Clark of S. Albans; * tay 
were found in Oxfordſhire, and were -harrgtrs in this poſſeſſion wt 1 
late Mr. William Becket, e * S. 


4 An enquiry XXVI. I ſhall conſider ſpar here as the genus, at de bk not bly 

| | oO the "0 of all the ſpecies of common ſpar, and ineruſtations of what colour ſo- 

I 3 ever, but of cryſtals and gems, which are here underſtood nn finer 
Spar, and and purer ſubſiznces of the ſpar kind (1). | 
Sparry Pro- There are ſeveral forts of theſe ſpa cry produftions; which are ear- 
nor van u fully to be diſtipguiſhed from each 0 but they may all be conſi· 
ene ow _ dered, firſt, with regard to their original tate; or what they have been; 
als, Found 2 and, in the next * as to what they now are, that is, as to form, 
the Corniſh ſize, colour, hardneſs, texture of parts, and direction of their ſhoots 
mines, called in the mines or quarries. Theſe particulars, ſeparately. diſcuſſed, may 
Corniſh Dia- poſſibly lead us to ſeveral probable. comectures concerning ti origin 


eee aka = moſt diſtinguiſhing properties of theſe bodies, fuchvas' may afford 


letter to Ema- 4 
nuel Mendez ſome light to this perplexed and intricate ſubject. 


da Coſta, That all ſpar: has been, at one time or other; in a ſtares of Auidity, 


Eq;F.RS. may be maintained, I think, with great reafon, as Well as ſupportad by 
hs 1750 OY authority of ſome, of the moſt eminent Naturalifts (2). In ſome 


lace. No. 4 z. ſpars are found ſtraws, and other light bodies; and we may>therefote'as 
P. 250. OE. juſtly conclude them to have been once fluid, as the amber that incloſes 
Kc. 1749. the: bee, In ſome ſtones, vhereon were ſparry concretions, Dr u 


640 W, f. and ĩcund fragmenu of ſhells, and pellioles'of dhe ot dh Ae 


1780. 
Sed. 1. 0 The properties of nel alete bun late trantifor id Mr Hill's Nee: Engl "of Fuſs 
ſach as, keeping, itſelf unaffected by acid menſtrua, remaining unaltered 1 
aid giving fofth ſparks of fire by colliſion (whereby that author diſtinguiſhes. it from 
ſpar); are here reckoned, rather to be accidental than claſſical Aire, Wing to a 
purer ſtony juice, leſs friable and terrene- thaw that of the common 1 . than to ary” 
eſſential and, radical difference in the Princimæ of theſe bodies. . Therd is in al par 
| „% More. or Jeſs of cryſtal.“ Wl oogward's s Nats, Hi. 4 186.1] For mavy{parsthere' 
3 are, which are opaque, and yet in the ſame hexagons as, eryſtals; 3; whence. it ap- 
. | pears, that ſpar and cryſtal do not, differ in ſubſtance my ature,, but in tranſparency 
colour, and different deprees-of purity. . Spars- mucii the fame with” cryttals, ſays 

leit, Of pd. . Far And Baris, doubts got, butichiey bie, Spüre ate of f ths 

g ſame n ter with gers ol Vo. 113 Th 8.9 
14), coded 4 Ca. Fo Vol. J. * ame I 574 Ne. 78 alin . 
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rſake it's ſtate of fluidity, and 
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ferent cauſe, conclu 


Of Spar and Sparry Productions. x 
concretions. This ſparry liquor is ſtiff and luggiſh, and apt to har⸗ 
den; but it is a liquor however, before it becomes a ſtone. Nar is 
this opinion ſingular, but adopted by many of the Moderns as Well as 
Antients. Plim (4), from the reſemblance that cryſtals have to water, 


Wy”, 


— 


carried this hypotheſis, much too far, and thought them to be nothing 
more than water congealed by exceſſive; cold; and. Diodorus elteems 


them no better than 


a concretion of pure water; aſſigning however adit. 
ding them hardened by a. divine heat. Agricole 
makes the ſuccus lapideſcens the original matter of which ſtones are 
formed, ſome by the heat, others by the cold (3) they; meet with, 
during the ſtate, of fluidity (6). Mr Geoffroy's hypotheſis ſuppoſes cry- 


ſtal to be formed of thin equable plates, that water is the vehicle of 


Sect. 2. 
N hence this 


Auidi ty . 


_ cryſtalline parts; and when thoſe. parts meet together in any quantities, 


the water eaſily evaporating leaves the cryſtals to form themſelves into 
hard, pellucid bodies. Mr Boyle's opinion. was, that theſe, bodies were 
eee 0G Nl nat, ce 
_ *Tis water that firſt occaſions, and afterwards maintains, this fluidity; 
and the reaſon why we find none of this ſparry mals in it's fluid ſtate, 
nor ever ſee this lapideous juice, is, becauſe whilſt it remains incorpo- 
rated with the water, it is not to, be diſtinguiſhed from the liquor in 
which it ſwims z and as ſoon as ever it. is deſerted by the water that eir- 
culated it in the bowels of the earth, and other neceſſary circumſtances 
concur to produce that change, it becomes ſtone : by water jt, is that 
the ſparry atoms are waſhed. forth out of their repoſitories (8), collected 
into a thick, tranſparent, or opake juice (the ſtony particles attracting 
each other as much as the intermediate water will give leave); and as 
ſoon as the redundant water is drained off, or evaporated, the lapideous 
parts (now more at liberty) accede to a, cloſer union, and are aſſiſted 
greatly therein, as well by the condenſing nature of cold, which com- 
preſſes the parts, and forces them nearer one to the other, as by ſudden 
evaporating heats; and thus the ſtone forms itſelf, ſo much water reſt- 
ing in the pores and interſtices of the parts (in proportion to the num- 
ber and magnitude of thoſe pores), as is neceſſary to fix it into a con- 
ſiſtency; for, as I apprehend, there is no compound body, but by means 


of the Chemiſt's fire will yield ſome water; but as ſoon as all the water 


is thrown off, the body loſes it's hardneſs and continuity, and. turns to 
V 


5 * 4 4 " * 7 
* ** Þ ” « © 7 * "Is \ 
| , 4 : { 45 4 13 „„ 
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282 L 2 Benno Daf gh on is 5 Os kin 7 
_ (5) *© Utroque enim mode ei poteft Lapis.” Ag. de Ort. Subt. Lib. 4. Bajil, Edit: 
p. 5 * ; 445 6 + 4 1 Js ©; +4 103 805 35 | 2 7 : | Ss BF 2 N 2 Eres 
c 10 Dok 6.8 
(] See Boethagve's; Theory of Chemiſtry; by Shaw, Not. 1200. 
(8) Poodward's Nat. Hitt. of the Earth, 2d Edit. p. 189. 185 2 
Mater is the only agent that educes the matter, of which they (ws. ſpar and 
4 ſtal ſiſt. 8 f he Nn . : een | dicular 
cryſtal) conſiſt, out of the ſtrata, and compiles and forms it in the perpendiewar 
| (1) FTI OL 0993 A PO UTAM A” 
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ot - Of Spar an Say biene 628 
Here T'begTavers propole's fc queriegt? e mon og wine 
Whether {par is not the univerfal glue of ones, Aiftinguiſhed Fra? Dey 1. 
each other by the various mixtures of earthy, mineral, or metallic par- 

ticles, but all united by the ſparry liquor? for it ſeems to me; that 
there is ſcarce any ſand, nodule, ſtone, or ore, which either by t the 
naked eye, or glaſſes, may not be diſcerned to have A certain” pol . 
of ar, clear, or opake, in it's compoſition. - 0 30 n Net: . 
hether it is not reaſonuble to believe, chat Roneh iu An ages have Query 2. 
been, and are ſtil] forming in the earth, in ſome ſuch manner as is here 
mentioned, Whenever the neceſſary materials and cauſe concur with pro- 
der incidents? 
Whether this Hypotheſis is not better adapted to account For coſtae? Auen 3. 
ous, and other extraneous bodies, found incloſed fo often in maſſes of 
ſtone, than Dr Woodward's ſuppoſition, that all ſtones were reduced 
into a fluid maſs by the waters of the Deluge; which waters being thoſe 
of the ocean, we cannot allow to have any ſuch ailiotving bebe he 
rent in them, and therefore they produce no ſuch effect? 
Whether there are not quarries of ſtone, which when left idle, or Query 4. 
unwrought for ſome time, yield afreſh ſupply of ſtone in the chanels 
and hollows of the ſaid quarries, which hadibeen before thoroughly 
cleared by the workmen (9); and whether this will not confirm the 
ſuppoſition, that ſtones formed ſince the Deluge, in Places where ſhells, - 
teeth, and the hke bodies,” were og 2e by the waters," incloſed them 
in cheir ſubſtance? 1 DYfOLNN ban Een 10 cet 
Our Corniſb ſpars are either plain, imple; /and unGgured; Sf Highted Sed. 3 
into various and rectilineal ſhapes. - nee. ren ＋ 
All ſparry liquor is in itſelf ſtiff and uggiſh, and covets no hape 3 Ss Spar, 2 
but. being intimately mixed with water, Which is the reſtleſs 4 agent, to 
diſperſe, collect, and renew all ſubterraneous nature, it moves as a fluid 
by the rules of gravitation, that is, from a higher to a lower poſition, 
till meeting with a retentive bed, the water no ſooner retires, and leaves 
it expoſed to a drier or colder air, than it dries, and hardens into ſtone, 
in ſhape and ſize, as the attraction and quantity of it's own parts deter- 
mine, or the circumambient bodies will oo it ave to ix and extend 
elf. e ; 
Sometimes' we find the ſparry Bauer ſpread i into ai plates on the Plain Spars. 
horizontal or oblique planes of rocks; ſometimes we trace it in 
ſheets, down the ſides of fiſſures; and where it meets with impediments 
of gravel, or ſtone, it will reſemble branched limbs, clay, boughs, and 
ſtumps of ſhrubs; ſometimes it drops from vaults, and roofs. of caves, 
whence it has the name of Stalactites (10). In all theſe caſes it is plain, 
that the 3 Je had no other mosigcn, whilſt a. rn nor r in wy 
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4000 See Alt; ion 8 Tfavel into 20 ag. and Bp Bide” 
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(10) It alſo veins or granulates, or both, 55 kind of ſtone; wa} is oftentimes Fond 
to compoſe whole loads or veins, without any metallic or mineral mixture, or any par- 
ticular hape, more than the fiflure in which it reſted compreſſed it into. 
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other 


45 


O incrafe- 


tions. 


| ſhews, that the diamonds and tin: :ſhoots, Sc. Were firit farmed AN "TAS 
15 


Wy "| 3 ar eee 
other ſhape now a ſtone, than what it's 17 nit EY 
2 


"rs it's et HONEY eder it to- In tk 


; 3 is yery plain, 1 think, thas the Jnice 1 Ze 
principles 79 they be}, ieh rde! it gt 2 
100 rim3- ain 9 
PL Fiero is 2 ſpar-pebbls, 1 ir's ſunface abour the roughneſs of the peach. 
in, incloſed in part of it ''s ſocket, Which is alſo of ſpar, angular, 
puculated (which latter property is rarely amet With) + the coat or ſogker 
is mixed with ſolid white-mpndic, and cackle 3. which laſt (or the ae 
Principle, which throws cockle (11) into this oval lar aße to hau 
determined this ſpar to it's ſingular, viz. orbicular ſhape z fr it 1s, 
ſerved, that where cockle is plenty, ſpar-gogules round ag muſket balls, 
and black, in-ſockets of the fame colour and ſybſtance, are. frequently 
found. But as this pebble. was, not black, 95 cockle always is; it may 
therefore be queſtioned, whether the ſhape of it may not be 1988000 to 
ſoms; metallic (is, iron gr copper) B66, x ather than to cockle, 
and whether cockle itſelf he not mare probably 8 to other Powers 
. it's orbicular nodules, in ſuch ſheaths, than derive them from any 
ereps aGiyjty of it's own. The Fm of the Hell or ſocket 22 
in inctuſtation of gritty 73 2 dic. 15 came ont Af. Habe 
q mine, in the pariſh of Gambr 7 
8 next appearance of ſpar wag which 1 Lina here take notice. of, 
is that of incruſtations 4. theſe ſomefimes make one continued ſh 
lump, or maſs, and incloſed in them we find Corniſh Digmends, grains 


of, tin 200g other adyentitious bodies, plaiply: of a different texture and 


colour from the cruſts which ſurround them; ſo that incruſtations N 
be. cautiouſly diſtinguiſhed from the entire ſheaths, or, laminæ, which 


D the column of hexagonal cryſtals, and which, are e formed 


at 1d e {ame time with — Whereas r 
fter concretions made on the before ſettled origing his, 1 
umns, (12) ſometimes theſe ingrufiations, are buy Prin 
| drops, without any continuity, r nal ceskner e 1105 


bh when the pearly drops are them felxes brigl ny td tranſparent, ht 


the ſtone they fix on, of an agate colour, of an en 0p po «<> 
incruſtation is exceedingly beautiful. On one ſhotten bliſtere 


L find the incruſtation white, not aer eie flowing in paxallel i 5 
by each other in ſeveral, Places Palling, f om one rubercle, to 4 anetheb 


(11) Cockle i is a black, vas, light tons, free ol all meta), differgnt fra mork-ad, 


common in the tin-mines of Corgwa 
(12) Inetuſtations are ſo many e dene proofs of nes not being formed all ar the ſame 


time; for many Cop1;/h Diamond., and coJumnar ts of tin, cubes of (mandic,' an 
grains of lead, are often broke off from! theſe: thew ancloſares 3) hut h angulpr 9e7iN6h 
with their ſtrait edges and ſmooth ſides, ſtill appear in the incruſtation ; which plainly 


4 60 then 
|, of e . 


0 "a united into, RY, Weng, by a e ny 1 


cruſts, i 
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«Der Wa * 5 pee 5 by, w echt he 0 
tits Par Was on the per 1 85 2 ide. by e Wo tue joke 4 


1 ineruftation was ol "the 1 Ve, 700 pro. $22 ing 18 1 
the fame cane, deſcended in a Imi ar 1 ciod a N 


Fg. 7%. BA bunch of ſemi-pellycid. ſpar, - hit to Mi . ap 9 


half; an angle of 30, With the furface « of the "Tides o 
theſe cones are 4 verß ciirious fretwork of little iss « or ril ſtles 

of them ſharp as the ſmalleſt needle, and Pei nearly 105 
direction, as the cone on which they rile; The CI 55 in 
is of a rating ng tigt, but their 1 * ſubſtance 00 yer 0 


Me + The ian ati; of the dt b L's. Ov - are jy Fig 7 $2 
gonal, their ides not pla in, 
er of one 7 res, 45 dur Corniſh 555 nds. ee We ig 


that PAs old x as the former conic © tors Ws it is nj phi 9 0 

theſe ſpir6s never had an N Aces: ' undermolt mog 

ſpread hotizontally; büt the other. riſe OR we 580 CO, an gle, . 

till the middle ones make nearly a right 7 2 With b which has ET 

a ferrtgltreblis circular 125 in t e middle, foi weder ther: rays Ly oof 

A prbeeen on every ſide. WE 45 Fig 76. 
eſe are ſorme 0 the int iN b ſpars hich hive” reached gh 5 

or but che zeheral, our figured | ſpars is hexage 101 . 

and thefe h cg ons” either confi iſt be: a \ thaſt e or column, and a Point Wit la 

the ſatne 17 vt dof ſides: correſpondent. to. the column * ar are only, Fig. 77. 


points, that Is, Yramidal hexagon ſtuck: on, At their baſe, upon, the. 56. 


ſarface of their! Iny beds: enen 78. __ 
In a thin cake or Jump in, my poſſeſſion,. ah. half of the 1 TOR 8 

from one fide; the ther a the other ; ; and ſo incrafts t the Planes OY 

of boch file with heragonal ap ME” by e Fig. 7S 
Here the fpat (às appears 07 the dee a 5 7 05 | 17 5 ? 

tertor texturè is res ved {rugs led to for e ks 

cuſpides ;* but either the e ort was not vigorguß 4 0 ky 3 HE. 

thi impurities of the juice, the ſparry or cryſtalline ee had a 

room to extend or protrude. themſelves into the ſhape they ſeem incli- 

nable unts'; | ſo they lie blended, and their lineaments ſearonly... to be 

diſtinguiſhed from the general mals. 
Some'ſpats riſe out of the general ſurface, into large orbieaths bliſters, 

thick ſet withThiexagonal points diwerging, as rays from a cefftek- Fig 80, 
Theſe bliſters or protuberances are in other ſpars: ſubdivided into 

| 3 of other ſmall, orblcular excreſcencies, And the” os ri: yer ry. 
imall, but, ke the” pointed ock id moſt Cormpp 1p: Pars, onal... Fig. 81. 
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20 At the root, or where they Join to, the rock, theſe globular maſſeg "74 
ſkew in what ditection the juice exerted itſelf, ſpringing.commonly, Jas 
ftom one general center, and extending "itſelf equably on every ide. 


| When the Juice is fimple, and of one ſort only, che rays are continued, 
from the center to. the\4xrremiries. But when the juice is of two or 
mote different 'mixtufts rd ipreg page e ally appear 
from the different colours and degrees of ttanſparenc „ then the effort 
is various and; ſucceſſive, ptotruding the juice according, and in pros 
5ortion to the different activity of the H, of which it conſiſts; and 
in both theſe caſes I find the coar ſeſt and molt terrene part of the f arry 
lump next the center, and the moſt, tranſparent and pureſt ſhot forth, 
to form the pyramidal. caſpides of the circumference.” Though the 
effort is various and multiple, the ſeveral juices preſcrve a Paralleliſm 
to each other, and to the. extremity, each juice proceeding no farther 
than it's own impregnation, would carry it? and therefore, ſettling in 
parallel liſts or lines behind each other, and their angles 'lefs and legs 
perfect, that is, becoming more obtuſe, tilf you Fomeé to the rock, .or 
lifeleſs Jump of ſpar, which the effort had no power to move, and thro 
which the impregnated and purer juices eſcaped, according to their de- 
res of thobiliry : the baſe of one of cheſe Orbicufar lumps, which las 
yen diftin® liſts or fillets one within the other, beſides leſſer liſh, 
marked (5), will explain what is here ſuggeſted . 


1 F *. - 5 , > * 


© Theſe hexagonal points do not always ſit cloſe to the body of the 


- 
. 


rock, but are as often found mounted upon columnar ſhoots of the ſame: 


number of ſides; and theſe are what are commonly called Corniſh Dia- 


monds : they are generally found larger ſomewhat at the baſe, where. 
they faſten on the rock, than at the top, where they ſupport the auſſic.... 
Some of theſe ſhoots have alſo hexagonal points at each end, and ate 
ſometimes found ſingle, that is, detached, and without a root, as the. 
Naturaliſts ſay; but 1 have them alſo in lumps fixed ſide by ſide, but 
© 1n. no parallel directipn (12), W „% ͤ„„%% ng 
This is the general and moſt, common appearance of our Cem H. 

gured ſpars and cryſtals, viz. either hexagonal points on the rock, or. 

mmon par, or | n She ſame figure; but 

we muſt not imagine, that ſpar aſſumes no other ſhape, bur what has: 
been h&re mentioned. There are alſo trigonal and cubical ſpars ; but 
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+a. The cleareſt ery ſtall. f Small fillet of purpled ſpar. 
6. $dp-pellucid,-inclining to purple. g Flock-white. © EE 
c. Flock White, not pellucid. . Lid of ſpar leſs diſtin e. 
4. Large hllet of 'purpled ſpar. i That ſide on which the effort was 
e. Flock- White. Co * faint, and the ſhoots ſcarce perceivable. 


(13) Theſe ſhoots are not always ſtrait, but are found ſometimes bent or crooked x: hut 
as this de formity is owing to ſome accidental interpoſing force or obſtruction, during the 
time of forcing; it will not, I apprehend, make the body of a different ſpecies, as long.8:Þ 
all the other common properties are continuddſmme . El 

by, : obſervations 1 
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| of Spar and Spatry Productions. . 
* obſervations io, this inquißtive age are daily growing more extenſive, it 
| Prey probabje,. chat new and undeſcribed ſhapes of ſpars may often 
Kill we 125 notice: what 1 have here mentioned ſeem. moſt worth 
1 + z HUE. tO pretend to number them all, would be very extravsgalit; 
they, are varying every day upon our, hands, and new mines thre 
forth new forms, according to the different  combiriations of their folids, 
and the impregndtion of their waters. ee 
It has been, obſerved before, (Ces. : 30 that water And the ſß ſpatr try Julie, Ss Sect 
confidered, ſimply, without any Scher aid, will produce y he IfTe- |, 
gular, ſhapelels maſſes of ſpar, incapable of any activity, or ſtruggle / 
towards ſhape. and figure, and determined only by the common prin- 
ciple of gravitation, to that poſition in which we find it: we muſt call 
in therefore the aſſiſtance of ſome other principle, to account for the 
rectilineal regular phænomena of theſe ſparry productions. 
As the general appearance of our Corniſh pars is ju EB "and uni- 
form, there muſt be ſome one general princi ple to which” chis'gr 
uniformity. is to be referred. If theſe ſp 13 owed their form to atiy me- 
tallic principle, that metal would be fund: when the fluor was thrown 
off by fire z. but. the contrary is apparent, the cleareſt ars yielding no 
metal. And, indeed, it may here be obſerved, that wh ens A 
Juice meets and coaleſces with any metallic Patticles, that juice 'fhoots 
not into it's natural form, but by tin is ſorelll ite ta priſms, and Various 
e 1 by lead, into cubes and by other metals into other forms: 
that it Kos retains it's hexagonal ape, but when free of metals. 
As therefore there is no metal in our regularly- figured ſpars,” we muſt 
"have. recourſe to anothet origination ; and falt, às T rake; is moſt 
likely to be that active principle, by whoſe force the flüic in which it is 
mixed, be it pure water, or lapideous juice, is made to ſhoot forth into 
regular rectilideal maſſes, agreeable to the original ſhape and figuration 
in which theſe ſalts were firſt created. Tis by the force of ſalts that 
quid bodies are thrown into all the geometrical planes, 5 8 and 
more compounded ſhapes, the variety of which is no leſs fürprizing, 
"than the conſtancy. and uniformity of each: Particular ſpecies ; *** ſame 
ſalt ſhooting; ſtill into the ſame figure (as is plain from all artificial cry- 
ſtallizations), when not ſtreightened i in room, or otherwiſe determined 
by heterogeneous mixtures. To produce ſalt from any liquid body, 
two things. are. requiſite : J firſt, that the redundant liquor, in which t . 
ſaline particles are kept too much diſperſed, and too remote to attract 
each other, be diſcharged (which is uſually performed by evaporation), 
and that the remainder be expoſed to a colder air. This ſimple plain 
proceſs will produce all the varieties of cryſtallization z the fals con- 
"tained will foot into their peculiar forms, Pointing forth their darts, 


regular planes, a oy into ſuch. Tins as are proper either to their 


n the 


native or com eg ſalts. From this eaſy and inconteſtable proce- 
dure of T into and ſolid bodies (to which nothing more is 


uired than heat and co it not e 
Fol. x Part i. a: 4 0 69 
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= 8 in the mine? For inſtance * when the Juice of 
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With f Alts 2 Which have been from time to tim 
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bx quietly into ſheets, 
own weight would carry it. 
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As nitre may be reaſonably conjectured to give the ordinary and b. 
| at 


o% 
* 


Were originally 

like the cryH 

produced by alam, nitre, vitriol, in-water 3 and their texture Jie the congelations of 
ſalt produced in cryſtallization by cold. 1701 pr „ Bt 2000 ſos ny; [open ror 

1 Grew (Coſmol. p. 14-) after talking of the regularity, bf forms, and the Alte of bodies, 

_ Proceeds thus: “ Arguing (ſays he) that the atoms of the lapidific; a Well as bf the faline 

principle, being regular, do therefore coneur in producing 


1. 


(4% Hellus oft ſuccus, quem frigus intra terram conglatinavit® 


(15) Mr Boyle's opinion is, that ſuch ſtones, (wiz. Spars and Cryflal 
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Of Spar apd Sparry Produtions. - 655 

8 or e wixture, ſome heterogeneous. falt, which pot By 

the nitre in it & ſhooting, and turns it into ide, cal Re conic, or 

other unuſual figures, | | 
The next thing to be conſidered, is the cauſe, to. Which tel different Sect. 5. 97 

ſize in which theſe bodies do appear may be owing. Some cryſtals are heir fize. * 

ſaid to, be a 18557 high : Liuia Auguſta dedicated We in the Capizol of 

fifty pound Test 1703 N ga aac n ate phyſician t to the 

army in Flanders, in Gre me, that he ſaw a cryſtal in a forggn r mine, 

with it's edges well preſeryeg, which he believed, might Wei 7 10 

200 pounds. Dr Woodward 1 18) b among his Cornyh anon $2 

ſipgle column or ſhoot very large, if it be three inches in length and 15 

inch in diameter near the baſe. a pb [ have yet en in ora 

weighs ſomewhat more than 0 ut 10 Woehe! in git. at we 

largeſt end, and more than ſeven; hy hs 4 1 Which ſize my are of 5 

all degrees, down to the bigneſs of a ſmall pio. As the ſize; of f this. laſt 172 

mentioned is very unuſual, I have given a drawin of it. aide Fis 87. 

The largeſt Se out of a (EF hh e of. dad of ſpar. bur the 

ſmalleſt 7 ſmall bits or lumps of 2 J and the ſmall Pyrami- ; 

dal apices 1 gen OY, ſuck on upon þ the of the large ones, fome- 

times in diſtant ese d other times in thin and roken incruſtations. 

Now the cauſe 99 5 theſe different ſizes ſeems ta be this: wherever great | 

maſſes of the ſparry juice have 1 ech at the ſame time to be in a ſtate NH 

of fluidity, the exuberant water drained off ſyddenly, and Ripa | "i 

left cavity ſufficient for the ſalts to extend t emſelves, there 5 of 

de of nitrous ſalts mixed with the lapidecus Juice incline 4.4 

t vigorqufly, and farm large cryſtallizations'; fo from 1 e 4 

tionably leſſer maſſes, whulſt they are indurating, proceed dia- x 

monds. If the whole maſs be impregnated. with nitrous ſalts, the 1 4 

ſurface of the rock ſhall riſe. dbb points or ſpires (19), according as 
maſs is more. free or more ſtubborn to. 1 8 7 Lich the 0 . Fran 

the nitrous ſalts are not intimatel y mixed _ bar 170 in clouds and 

bunches, thoſe lumps only, where the 5 Js ſhall be ſhot, and, the 


reſt be 2 This is the caſe when the ſparry 1 ene into it's, po 


I = did ec... 


per nidus, or reſts in it's fiſſure, But Where ttered 
of this ſtony, juice circulate in the ſubterganeous waters, | 
down the ſides of ſtones and fiſſures, and 18 farmed. Toa, 
and, - ſticking in little globules, form. a cruſt by Juxta-polition, who 
Points are, 15 ular, their columns ſhort, ſametimes cropked and 172 
finiſhed. times * charged with theſe ſparry juices, fall- - 

ing from higher into lower parts of the mine, cannot but Be daſhed and ; 
diperſed about the cavity in all directions; and thus 1 it is, perhaps, — 


(17). Pliny, Ib. 35. c. 2. Sir Ha $1 has one block of ſtal hich be- 
tween 40 480 12 ples: and Wer 25 Ln wok and regular 8 r go 
(18) Catal. 158. F. 98. 
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"Of Spar und Spafty Productions. 
ſpangles, like the dew or miſt that riſes from à caſcade 
bodies in their reach, are there congea 

| eee SLUTTY RT. 


„AL Is 4 


Spats are of different colours, and different degrees of tranſparency ; 
ſome. yellow, ſome reddiſh, brown, green, purple, black, Tome gf a 
cloudy: fleecy white, ſome freckled with little fpecks of various colours 
and magnitudes, and others of a water not inferior to the pureſt ery. 
ſtals. "Fe yellow is ſuppoſed to be indebred for it's tinge to ſulphur 
and iron, of lead, or both; the red to iron, and perhaps gaſſan, that 
general companion of copper; green, to the ſolutions or rult of cops 
per; copper will alſo probably impart it's purple (for of that colour we 
find ſome of our moſt beautiful copper ores) to the Juices near it: black 
may poſſibly be indebted. to copper alſo of like colour, to tin, or the 
articles of coal; but the moſt "tranſparent owe that advantage to the 
purity and ſimplicity of the juices of which they are formed. What 


this purity is owing to, cannot be ſo eaſily determined. Some think to. 


contracted in it's paſſage. Now, it is not. 1 


percolation, or ſtralning through the pores of other bodies, the lapide- 
ous juice depoſiting the ſediment and impurities, which it may have 
ot Nov, it is offible but that che water, 
and that liquid ſpar, of which theſe bodies are principally formed, paſ. 
fing by their own weight through a foft, porous, ſandy ſtone in the Ox. 
ford, Bath, and other-like quarries, may undergo a change for the bet. 
ter, and acquire a greater degree of tranſparency; but it cannot be 16. 
with our ſpar, on which we find the cryftals above-mentioned" for, 
befides that. theſe cryſtals are found on both ſides the ſtone, (Which, in 
the procedure of percolation, could never happen), and in very large 
Tſhoots,. our ſpar Will no more tranſpiré or exde than glafs, it is of fuck: 
conſiſtenen and hardpeſs;: ſo that whatever filtration has happened to- 
thefe cryſtals, maſt have befallen them during a former percolation, 
before rhey reſted in ther preſent beds, not from any ſearing chrough- 
that bed in which we find them, as Dr Plot imagines (20). 
... Cryſtals therefore, it is certain, owe their tranſparency and 8 
the ſimple ſtate of the juices that form them; but to what chat f 
and condition is den cer. Whethef it may be to ſome purt- 
fy ing menftruum or ſpitit, that precipitates every, kind of fediment, I 
do not preſume to fay : I ſhall only obſerve, that in Chrinwall*the clear- 
eſt diamonds are for the moft part found in a dry, lax, ſundy foil, where 
no dirty or dark-coloured loatn, mineral, or opake ftoney'preyail: o 
we may conclude in general, that if, during the fluidity bf theſe bodies, 
no metallic or mineral fume, no duſt, clay, or farid, was ithbjbed, "the 
water and et pes” juice make up a clear pellucid maſs.” If the cafe: 
was otherwiſe, whatever impurities the waters contracted, and had not 
ar the time of forming diſcharged, are Rill to be ſeen in che Nene. 


(20) Oxferdib. p. 98. and Ramundus in Alonzo Barba, p. 46. 8 5 9 5 0 85 As 
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/, Spar and Sparry Productions. ; — 653 
As to. the hardneſs: of our Corniſb cryſtals, all I have to obſerve. is, Seft. 7. Of 
has. cheB.FHE Wall 1e 7, have no flaws : their natural! 
— ally, ul, cur glaſs ; but not freely or deep; in which particular 
they fall mach ſhort of the true diamond. 
Of this 1 ſhall not pretend to. aſſign any other reaſon, than that the Conjefurer 
true diamond. ſeems. ro haye more lapideous juice included, and more ting to the 
intimately, and congenially united under an equal ſurface, than any other 57 
body in che world, It kas alſo very little falt in it, as Dr Grew ob- nnd. 
ſerves. (Caſmol. p. 14.) 3 and his opinion is confirmed by it's being 
found in ſuch ſmall maſſes; and by it's great weight it can have little 
water; both which. obſervations are ſupported. by it's great reſiſtance, 
and almoſt immutability in fire: ſo that the true diamond has little ſalt, 

and little water, conſiſting almoſt entirely of ſtony juice concreted; to 
which properties it's great hardneſs. may therefore be attributed: where- 

as in our diamonds there is much ſalt, and much water (comparatively 
ſpeaking) z; which two ingredients, mixed with the lapideous juice, 
may incline thoſe bodies ta be more friable and tender, and deprive them 

of that hardneſs, which a leſs- reduced lapidific juice would certainly 

have had. This ſeems to me the real cauſe of the true diamond's hard- 

neſs, and of our falſe ones falling as much ſhort of it in this particular, 
as in luſtre: but I muſt acknowledge, that, for want of ſufficient ex- 
_ periments. relating to both, I cannot decide peremptorily. However, 

by weighing the Corniſb diamonds in water, I find they are generally 

to the weight of our common water, at a medium, as 10 is to 4 

and I apprehend, that if they had more lapideous particles, they would 
weigh more, as they, find the true diamond really does *. "I find alfo- _ | 
the cleareſt. and brighteſt Corniſh. diamonds weigh much heavier than 
the other which are more ſhady. and opake.. Thar they have much x 
ſalt alſo, may be concluded from their being projected ſometimes into 

ſuch large, regular, hexagonal columns. — ow 

There are ſome little varieties in. the texture of our Corniſb diamonds, Sea. 8. Of 

which are ſometimes: to be obſerved in, their broken ſides and edges; the terture of 
but always, and more diſtinctly, in their baſe. Some are uniform, of Corniſh Dia- 
one colour and tranſparency throughout; ſome have. hexagonal ſheaths tg 
deſcribed. one within another, as in Fig. 88. In the firſt, caſe, the ſhot- Fig. 88. 
ten juice was of one and the ſame nature and conſiſtency, equally im- 
pregnated, and the production of one effort; in the latter caſe, where 

the. ſheaths are one within another, it is, alſo the product of one effort 

or ſhoot, the concretion, of one and the ſame time, as the tremulous 
undulations upon the ſurface of water, on throwing in a ſtone, are all 

the offspring of one force, tho' the firſt be ſtrongeſt and the reſt gra- 

dually fainter and leſs diſtinct: but the juices being differently mixed, 

gave way to the effort in proportion to their ſenſibility of the impreg- 


_ * The weight of Cali to water is as 24 to i. of Diamonds as 34 to 1. See theſe: 
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5 1 | "Of SparandStiry Produtions. 8 
5h tro agile king oe, to the greateſt diſtatee from the geh 
tte, and the molt tnixed, courleſt, and mot opake; remiaitiing neareſt 
ene (21) That this Is the ttue proceſs, "and chat thoſe different 
ſheaths are the produce of one effort vt birth, and not formed at diffe- 
kent times, ard in ſucceſſion, as Steno and * Ald#v0andus,” and Tome. 
Ws 1 ſay (22), is plain, J thiok, from the two following obſervations, 
If the juice which forms thee theaths-was impregnated and met 8. 
» ” difference tictes, it would not orm in ſheaths round what appears tobe 


- 4 
_ 


Is central ot maſter-fhoct, Buüt would project itſelf into it's natural 
Hexaedral figure. If it were not impregnated, | but mere ſpar only, 
- Without aitre, or any other active principle, it would form itſelf, 8 
_ the ſtalactites, in a pendulous undulating ditection, drop or wave upon 
Wave; and ig this cafe thefe ſheaths could never ſurround, in that neat 
and exact manner, the central Hoot; but would be found only on the 
under part of that ſhoot, where n*s own gravity would ineyitably Gan 
it: for it would be obſerved immediately, that "theſe diamonds in the 
mine point forth in all directions; which muſt conſequently prevent 
_ Every unimpregnared juice from hardening into a regular uniform 


It is alſo e that theſe ſheaths are often found broken and 
 _ Uaterrypted: but this cannot be owing to their being gemmæ inchoats & 
non pes fett (23% for the above mentioned reaſons, but to the "infulfi- 
Ciency and waiit of Juice, or to fome accidental impediments of fone, 
earth, or ſand, which make t 
a complete ſheath, , n 0. e 1%, BIRD 
_ go 3 Not long ſince 1 went with a friend or two into a mine called . 
in the Mine. Zrib, in the pariſh of St Juſt, on purpoſe to ſurvey the Corniſh eyftals 
in their natural ſituation. The cave, to which we were introduced, 
was not much larger than a common baker*s oven, and much of that 
figure, .. We had two candles with us, by means of which we ſaw the 
'roof, Which might, in the middle, be about five feet high from the 
. - -  » Noor | in the other parts not ſo much. The roof was the moſt ſurpti- 
Zing piece of frerwork imaginable, and conſiſted intirely of ſparſhot into 
Fig. 87, Corniſp diamonds, of which the large one (Fig. 87.) was a part. I could 
hy not diſcern any coveting a poſition exactly perpendicular to the hori- 
Zon ; but in every indifferent direction they pointed forth very plenti- 
taully of ſeveral ſizes ; ſometimes in groupes and cluſters, ſometimes 
ffligle, now. croſſing each other, and now ſtanding by each other with 
3 Parallel ſides : ſorne were fmooth, ſhining and clear, others rough and 
_ - *opake; ſome veined with red, like porphyry; others ſpeckled thick 
Voich the ſmalleſt ſpors of deep purple, and a bluiſh caſt : but the fineſt 
of all were thoſe which had innumerable little diamonds or parks (ef 
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(21)-See Fig. $3. and it's deſcription, P. 648. 
(22) See Platt's Oxf. p. 98. 9 | A | 
+ OF] As Plan, iid. J. 
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= — ferifod Infe.. £3 
rhei water) ſtuck upon their 2 by means of the candle, 3 
bad a luſtre not to be "ad. "We gazed here in this incommo-- 

E ions, but beautiful little cave, till ove: ;could,no longer hold ap gur | 


| heads's and then crept out as we came. in, upon our knees, / S 7 
No, among the great numbers of ſparry productions which I ſow N _ 
in this mine, could not obſerve, but that they pointed indifferently EE” ” 
all manner of directions; which I ſuppoſe owing to the great une ven- Me ak — 
neſs of the ſurface on which the baſes of theſe little columns were fixed ; — 4 
and for the ſame reaſon. 1 douht not, but in all concave beds the pe * A 
converge; as in all convex they turn the contrary way, and diverge, as 1 
from a center: ſo that the natural An. of of theſe different directions is Y 
f ren wards to the center, — 4 | 1 
the tail ends, being. thereto . the regular contour of the A 
Sells and indeed -4 are 710 in fact, as ſee Fig. 73 But if the er Fig 59. | 14 


1110 there 4 a thin * 1 — e expoſed TH cold. on each fide, | YA 
and having equal room and force to ſhoot, it will throw forth it's points 


on each ſide; and the ſine from whence the fibres began to ſpring ſhall 1 

de exactly in the middle at ſuch plate of , ſpar, . and the figures ſhall cut 1 
the ſaid line at right ang] es as in Fig Ig, 79. W hence it ems reaſonable = 620 3 
to conclude, that the direction in which, theſe e ſparry een een ſhoot | 9 

forth is general] 7 e 2 2 near it, to the beds or maſſes 1 
ſrom which they e the Jeeming ont fuſion in point- 1 

gs: .of the Corn 7 res diamonds 1 Nil TUTLY Erth „ Was dc the great CE: 
variety of planes and ſurfaces, into ih phat large 8 Ts Was 4 
"hardening, When theſe, liamonds ſhot fe mts eiffel. 2 3 4 
XXVII. 1. The curigas fol I 8 — A to tlie "Say is as *Y 4 letter from 3 

as it's figure is elegant; having been mentioned by none 05 bur own = = Chars 4 

18 » Lyttelton, = 
a Lon rp. Leitl. r ar. Eee E SRD, N. Ee, 1 
2 ar de 3 F R. S. Dean 4 

5 WE: 1 4 75 a; up 5 22 4 Ad: 520 by A Fo 3.9 5 4 dane a I's 23 | 1 
rn * TI's ing? TON * na Yrs 5 S121 n ai 0 af 101 | Y 

* it 2558 ie Pr. aeg s 2275 unk 2 852 on: "5 © _ 
pjec ann, 1M nl Murs * 1942 - | | 'S 
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ſſied jaſect. | g f | 
No. 495 p. are now ſubmitted to the inſpection of this Learned Body, who are e 


Tune Ypecinnens of Hhig fol tothe. Prof: who pur ther im my baidaſhu 
tioned Dudley: 


92 
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aeſcript petri 


538. Nov.&c able to determine to what claſs; of the animal kingdom it 
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Dr Shaw, of Oxford, has proctited”a ſpecinden ef the 
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«a 


3 . 


| d 
Extra? fe >, The: Rev. 


{etter from the extended eruca. As the Foflinſts iffered in heit 6pinion of chis/Diih 
mes C. foſſil, ſome pronouncing it an er#uca, others a'Fjvalye;* I thought it beit 


print et to leave the reader to judge for himſelf from the engravipgs but, 
Ibid. p. 600. We are now able to add a ſpecimen of this foffil in an extended poſture, 

there is a better pretence to call it an erura.s ¶ 
Some further 3. The Rev. Dr Pococł, F. R. S. was ſo obliging as to ſend feen 


before mon- 


elired me to draw up an account of them tc be annexed to the pie 
111117! ̃ . 13) EN 
Editor of theſe, The firſt ſpecimen is 4 mafs of ſtone containing the face and eyes, 
Ib eions. with ſome rudiments of legs on the ſides; but the back is intitelf hre. 
8 ken away. Another ſpecimen contains the head only : a third, de 
head, b. part of the back, but greatly diſtorted. But the moſt heu- 

tiful and complete are the two which I cauſed to be drawn and engrs- 

Fig. 98, 99, ven -in Fig. 98, 99, 100, 17. LG 
100, 101. AS Fig. 98. is one of h ſe inſects completely extended at it” g Whole 
length; wherein it appears, that the head is covered with athell or 


p * 


cruſt conſiſting of 3 parts; the middle part is broad and round;"s. 


5 


Which I ſhall therefore call the noſe: the two ſide pieces are of a"thiain- 
_ "gular form, 5. 4, in each of which is ſituated a large protuberant ehe, 
6. . The anterior part of the whole is encompaſſed by a round border, 
4. d. d. which looks like an upper lip; tho' I do not take it 0 be i; 
but that the mouth is ſituated lower down, as in the crab kind, and 
does not appear in any of the ſpecimens J have yet ſeen. On each fide 


the crown of the head, towards the back part of it, are two ſmall knovs, | 
e. e. At J. %, in Ng. 99. appear ſome traces of feet, which ſcem te le 


under the belly : but, as the belly, dr under fide, was not diſtinek, not 

being cleared from it's ſtony and earthy matter, I could not diſcern any 
1 ot | le Y OM | | TEE N . & a | 2 , : * 144 hy * th. . 
| kat der FB: N , TUE ER 


| . Dudley Foſſls; the firſt was found at'S/eme; & village in the neighbourhood of Paderhern, 
© _ given him by Dr Kænig, which he took for a ſort of polypus/ marinus; he fit Wen 
animal unknown to him, but he gives thoſe figures of it, in hopes that ſome curious og 
| ſons, who live near the ſea, may light upon ſome animal reſembling this. The bod e 
this L he ſays, has, on each fide three ſtriated lobes, 2 o_ * | 21 w 
. Death; it's inner ſubſtance is white, being ſelenites, or white ſpar.z it's Solon 
- outfide is every-where brown. 55 friend? incl had kent Him fpecimens of. theſe one | 
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5 in wax, others engraven upon copper. G , 
5 years before, ſome modelled in wax, others engraven upon copper. & A. 
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It is moſt likely the whole back of this creature was, when alive, 
covered with a caſe, or undivided. elytrum, as is the Scolopendra aquatica 
ſcutata, deſcribed by M. Klein, of Dantzict ; and afterwards by the 
Rev. Mr Liitleton Brown: M. Klein ſays, the caſe. was whole; and 
that he Was forced to ſlit it. open to ſhew the back underneath; when it 
appears, that the body Was trilobated, as in Fig. 78. The caſe, being 
very thin and tender, may probably have been broken off at the death 
of the animal, before it's being petrified. - W FT" 
Mr Broum does not mention in his inſect the property of rolling itſelf 
up, which this certainly had; as appears by ſeveral of the figures, as 
Fig. 91, 92, 93, 96, 100, and 101, which are intirely rolled up; and 
as is more particularly repreſented by Fig. 100 and 101, in which it 
appears, that the tail is turned up under the belly quite to the mouth; 
and at Fig. 97. the creature ſeems but half rolled nn anos 1 3 
I have conſulted all the books I could meet with, which give figures 
of inſets and cruſtaceous animals in their natural and petrified ſtates; 
and find none reſemble this Dudley foſſil ſo near as M. Klein's inſect; 
therefore I ſhall, till we get more information, call it, Scolopendræ 
aquatice ſcutatæ affine animal petrifactunmn. | 


--XXVIII. This work conſiſts of 295 pages in 8vo,; excluſive of the 4» account of 
preface, and of . 6. copper-plates,. exhibiting. different views of ſalty © creattſe 6y 
houſes, inſtruments, Sc. neceſſary to the preparation of ſalt. It is en- ,. m pg 
tiched likewiſe with notes of great importance to the work, not only. of a1 "a, 
the author, but alſo. from the Philoſ. Tranſ. Medical Eſſays, Mem. of tuled, The 
the R. Acad. of Sc. at Paris, Pliny, Agricola, Alonſo Barba, Ramuſio, Art of ma- 
Boyle, Hoffman, Liſter, Herrera, Dampier, Baccius, Pomet, Marfilli, .. king com- 
Platt, Scheucher, Hales, Raſtel, Leigh, Boerhaave, Sbaw, and others. _ 
Amongſt the vulgar arts, that of preparing ſea-falt. for the uſes. of « practiſed in 
mankind hath been thought worthy the notice of many great and learn- ** moſt parts 
ed men, as well antient as modern. Thus many things relating to this of the 
art are recorded by Cato and Pliny, Agricola and Hoffman, to whom . _ 5 
our author is much indebted. for thoſe memoirs that have been tranſ- « ral Im- 


mitted to us, relating to it's hiſtory. Had thoſe great men been as ** provements 


diligent in improving this art, as they were in recording the improve- * propoſed in 


ments made therein by others, there would not now have been occaſion, that Art, 
| : | 88 „ „ for the Uſe 

to remark, that, after the practice of ſo many ages, an art ſo ſimple, « of the B 
and withal ſo neceſſary, hath. not yet been brought to any degree of « % Domi- 
perfection. 5 Wine d e at eee tw e 1 nions; | 

That this art was capable of great improvements, eſpecially as prac- 2% tel by 
tiſed in G Britai he ſenti f thi % W. Watſon, 
tited in Great Britain, was the ſentiment of this Socieiy ſoon after it's ꝝ p C. No 
inſtitution; at which time the members thereof were very intent upon 487. p. 351. 
bringing it to a greater perfection; as may be gathered from the inqui- April &c. 
dies and ſuggeſtions of Dr Beal, and the hiſtories of ſeveral methods of 1748. 3 
making ſalt, which then were publiſhed by the Society. And although June 15. 1748. 
the Exgliſo have, ſince that time, conſiderably improved their method 

dee Vol. IX, Part iii, $iv. „ oo 
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An Aptount of Dr Brownrigg's Treatiſe, 


Of boiling ſalt; yet this art is ſtill practiſed with greater ſkill and ſuecem 
by che Dutch, as the ſuperior goodneſs of the fiſh, cured with their 


falt, doth ſufficiently-prove. OO in Rn; 
The Commons of Great Britain, having taken into confideration'the 
great importance of this art, judged ſome improvements propoſed 
therein worthy their regard and encouragement z well knowing, that, 
could this be brought to the ſame perfection in Britain as in ſome 
neighbouring countries, large fums of money might be ſaved in the 
nation; which are now paid to the French and others; it's fiſheries im- 
proved, and it's navies and commerce, and many of it's riekeſt colo 
nies, would no longer depend upon it's enemies for one of thoſe neceſ. 
faries, without which they cannot be fupported. - 
Theſe conſiderations have induced our author to give a brief account 
of the various methods of making ſalt, which are now uſed in Great 
Britain, and in other countries, where this art is practiſed with more 
ſucceſs ; and alſo to attempt ſeveral further improvements for the uſe of 
the Britiſh dominions. How far he has ſucceeded in theſe attempts, 
will beſt appear, if the public ſhall think the following propoſals ſo far 
worthy their attention, as to merit a fair and impartial trial. The prin- 
cipal concluſions, deduced from a variety of obſervations and experi- 
ments, are as follows: 1. That, by the methods here propoſed, an ex- 
cellent bay- ſalt may be made in Britain in very large quantities, fo as 
to be afforded cheaper than at the prices paid for foreign ſalt; and that 
the Britiſb colonies in America may very commodiouſly be ſupplied 
with bay-falt of their own manufacture, without having recourſe for it 
to the French, Spaniards, and Portugueſe. 2. That, by the methods 
here propofed, an excellent kind of refined white ſalt may be made in 
Britain, as well from ſea- water and rock- ſalt, as from natural brine, in 
any quantity wanted, ſo as to be afforded cheaper than foreign bay- 
es and which wilt alſo be better for curing fiſn, fleſh, and other pro- 
viſions. Ah Le Let, Ade, en 
In forming theſe conclufions, an impartial regard has been had to 
truth, without attending to the private advantage of any particular ſet 
of men. The ſenſe of this, together with a defire of promoting the 
publick advantage, has induced our author to communicate the follow- 
ing ſheets at this time, although by deferring the publication ſome time 
longer he might have made them pofſibly more accurate; becauſe, be- 
fides other conſiderations of no ſmall import, an opinion has prevailed, 
that the eſtabliſhing of fiſheries in the north of Scotland would be di 
beft means of affording an uſeful employment to more uncivilized in. 
habitants of that part -of the kingdom, for carrying on of which they 
are moſt commodiouſly fituated. | en = | 
What Mr Lowndes * hath lately done towards the improvement of 
brine- ſalt, may, perhaps by ſome, be thought to ſuperſede the neceſſity 


Mr Lownde's procels is inſerted-in, this Work. See p. 10% C. / 
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intitulid, The Art of making common galt, c. 

of further attempts for improving and extending our falt manufacture. 
Dr Brotonrigg is very far from depteciating the endeavours of that gen- 
tleman, which have met with parhamentary encouragement ; and had 
his diſcovery appeared to the doctot CO complete and extenſive, 
he would hot have given the public and himſelf this trouble. He makes 
no doubt but that the ſpecimen of ſalt, which Mr Zownndes exhibited 
before the College of Phyſicians, was a ſtrong and pure fair; fince ſuch 
it appeared to that moſt learned Body. Whether the alum mixed with 
it (agreeable to the antient practice of the Cheſhire ſalt-boilers) contri- 
buted any thing to it's goodnefs, is more properly conſidered hereafter. 
It is only neceflary here to obſerve, in juſtification of the preſent under- 
taking, that Mr Lowndes's method of making falt for curing proviſions; 
doth not appear to be the beſt that may be put in practice; ſince our 
author hopes to ſhew, that, by other methods, a purer and a ftronger 
ſalt may be made, and at a leſs expence. Neither is his method fo ge- 
neral and extenſive as ſeems to be required for the public good; fince 
Mr Lowndes confines it almoſt mtirely to boiled brine-ſalt; and hath 
given no directions concerning the preparation of bay- ſalt. He indeed 
propoſes to meliorate the Britiſp ſea-ſalt, but ſeems to deſpair of pre- 
paring a falt either from ſea- water, or Engliſb tock- ſalt, fit for the uſes 
of the navy or fiſheries; although the Duieb ſalt, which is the flrongeſt 
and pureſt boiled ſalt now made, is entirely a marine ſalt, and even the 
brine, of which Mr Lowndes makes his ſalt, is only a ſolution of the 
Ewgliß rock - falt, often in very impure water, as is well known to the 
Naturaliſts. | * "Ro FA * | 

Our author, treating of ſalt in general, takes notice of the excellence 
and uſefulneſs thereof; and that it hath pleaſed the Author of Nature to 
provide mankind therewith in ſuch abundance, that there are few coun- 
tries which do not afford vaſt quantities of rock or foſſil falt. Mines of 
it have been long diſcovered and wrought in England, Spain, 1taly, 
Germany, Hungary, Poland, and other countries in Europe. Moreover 
the ſea affords ſuch vaſt plenty thereof, that all mankind might thence 
be ſupplied with quantities ſufficient for their occaſions. There are alſo 
innumerable ſprings, ponds, lakes, and rivers impregnated with com- 
mon ſalt; from which the inhabitants of many countries are plentifully 
ſupplied herewith. : ee 

In ſome countries, which are remote from the ſea, and have little 
commerce, and which are not bleſſed with mines of falt, or ſalt waters, 
the neceſſities of the inhabitants have on: them to invent a method 
of extracting their common falt from the aſhes of vegetables. 

In ſhort, this ſalt is diſperſed all over nature; it is treaſured up in 
the bowels of the earth ; it impregnates the ocean; it defcends in * 
rains; it fertilizes the ſoil; it ariſes in vegetables; and from them is 
conveyed into animals; ſo that it may well be eſteemed the univerſal 

®* See Boyle on the faltneſs of the fea © a 
ST 2: Naturaliſts, 


An Account of Dr Brownrigg's Treatiſ ccc 
Naturaliſts, obſerving. the great variety of forms under which this 
falt appears, have thought fit to rank the ſeveral kinds of it under certain 
general claſſes, diſtinguiſhing it moſt, uſually into rock or foſſil ſalt, 
{ea-ſalt, and brige' or fountain-ſalt : to which may be added others of 
thoſe muriatic ſalts, which are found in vegetable or animal ſubſtances, 
Theſe ſeveral kinds of common ſalt often differ from each other in their 
outward form and appearance, or in ſuch accidental properties as they 
derive from the heterogeneous ſubſtances with which they are mixed; 
but, when perfectly pure, they have all the ſame qualities; ſo that 
Chemiſts, by the exacteſt inquiries, have not been able to diſcover any 
eſſential difference between them. In this our author agrees with the 
celebrated * Hoffman. Leaving therefore theſe diviſions to thoſe whom 
they may concern, it may for the preſent purpoſe be more proper to 
diſtinguiſh common ſalt after a different manner into the three fol- 
lowing kinds; viz. into rock or native ſalt, bay-fa]t, and white ſalt. 
By rock-falt , or native ſalt, is underſtood all ſalt dug out of the 
earth, which hath not undergone any artificial preparation. 
Under the title of bay- ſalt may be ranked all kinds of common falt 
extracted from the water, wherein it is diſſolved, by means of the ſun's 
heat, and the operation of the air; whether the water, from which it is 
extracted, be ſea- water, or natural 'brine drawn from wells and ſprings, 
or ſalt water ſtagnating in ponds and lakes. 1 710 R 
Under the title of white ſalt, or boiled ſalt, may be included all kinds 
of common ſalt extracted by coction from the water wherein it was 
diſſolved; whether this water be ſea- water, or the ſalt water of wells, 
fountains, lakes, or rivers ; or water of any ſort impregnated with rock- 
ſalt, or other kinds of common ſalt. 


, 


The firſt of theſe kinds of ſalt is in ſeveral countries found fo pure, 
that it ſerves for moſt domeſtic uſes, without any previous preparation, 
triture excepted. But the Exgliſb foſſil falt is unfit for the uſes of the 
kitchen, until by ſolution and coction it is freed from ſeveral impurities, 
and reduced to white ſalt. The Britiſb white falt alſo is not ſo proper 
as ſeveral kinds of bay-ſalt for curing fiſh, and ſuch fleſh-meats as are 
intended for ſea proviſions, or for exportation into hot countries. S0 


that, for theſe purpoſes, we are obliged, either wholly or in part, to 


Hoffman de ſalinibus Hallenſ. cap. viii. 33 „ 
Ut igitur noſtra hac de re innoteſcat ſententia, hanc interponimus; ſicuti in tota uni- 
verũ hujus orbis compage, una tantum eſt aqua, unus per fermentationem paratus ſpiritus 
ardens, unus Mercurius, unum volatile ſal, unum acidum nitroſum ac vitriolicum ſal; 
ita, pari ratione unum idemque ſal commune eſt. | Sed quum plures alienz, terrez, lapi- 
doſe, ſulphureæ, calcariæ minerales ac pingues particulæ cum hiſce corporibus connu- 
bium ineant, diverſa exinde emergit eorum indoles; & ſal commune idem ſemper obti- 
neret ingenium, ſiquis pingues terreas, calcareaſque partes ab illo artificioſe ſegregaret. 

F By Rock-Satt, or Sal Rupium, the antient Chemiſts mean ſalt adhering to the-rocks 
above the high water mark, being there lodged by the ſpray of the ſea, evaporated by 
the heat of the ſun ; which is the pureſt ſalt of all for chemical uſes, and is to be had ff 
the rocks of S7c;/y, and ſeveral iſlands in the Ve Indies, C. Mortimer. oe 


intitulud, The Ait of making common Salt, Sc. 


uſe bay- alt, which we purchaſe in France, Spain, and other foreign” 
countries. To remedy theſe inconveniencies this treatiſe was written, 


in order to ſhew how the ſubjects of Great Britain may be ſupplied with 
ſalt of their own manufacture, fit and ſufficient for all their occaſions: + - 
In order that the methods here propoſed] might be better underſtood, 
and that the reaſonableneſs of them might more fully appear, the author 
thought it neceſſary to premiſe” a brief account of the ſeveral ways of 
reparing bay- ſalt, as well as white ſalt, as far as they came to his 
Esens From this hiſtory may be formed a judgment, how far the 
methods now in uſe are proper, in what deficient, where erroneous, and 
how they may be improved. We Tory er 
Bay- ſalt in general may be divided into two kinds. Firſt, bay- ſalt, 
drawn from ſea-water, as is practiſed in France, Spain, Portugal, and 
many other countries. Secondly, bay- ſalt extracted from ſalt ſprings, 
ponds, and lakes; as at Cape de Verd iſlands, Tortuga, and other places. 


Of theſe the firſt is imported in large quantities into Great Britain and 


Ireland: our American colonies, in times of peace, are chiefly ſupplied 
with the latter; but in time of war they have large quantities of bay- 
ſalt from Liſbon, and other parts of Portugal. SOME in 

Bay- ſalt is prepared in a manner the moſt ſimple and eaſy, when the 
water of ponds and lakes impregnated with ſalt is totally exhaled by 
the force of the ſun and air, and the ſalt is left concreted into a hard 
cruſt at the bottom of the lake or pond. Of ſalt thus prepared we have 


inſtances in many parts of the world, as in the Podolian deſert near the 


river Boryſthenes, on the Ruſſian frontiers towards Crim Tartary, in the 
kingdom of Algiers, and in other parts of the world. 

Bay-ſalt is alſo drawn from the brine of ponds and lakes, and our 
author gives us an account of the preparing it it in this manner in the 
Cape de Verd Iſlands. This account was collected chiefly from the rela- 
tions of ſeveral perſons of credit, who themſelves aſſiſted in making ſalt 
in theſe iſlands. He alſo takes notice of the bay-ſalt made at Tortugas, 
and other places in America. He deſcribes likewiſe the manner of ma- 
king marine bay-falt in France, and other parts of Europe. For the 
particulars of theſe operations I muſt refer you to the work itſelf; and 


only take notice, that every kind of bay-falt is prepared without arti- 


ficial heat, and by only expoſing the brine under a large ſurface to the 
action of the ſun and air, by which, in proportion to the ſtrength of the 
brine, and to the different temperature of climate and ſeaſon, the ſalt 
cryitallizes into what we call bay-ſalt, and comes under different ap- 


pearances to us from different places, which ariſe principally from the 


cleanlineſs and care of the artiſt. „ 41s | [36 
Our author, when treating of white ſalt in general, acquaints us, that 
although ſalt is made, in warm-climates, with the greateſt eaſe, and at 


the leaſt expence, by the heat of the ſun, after the methods already de- 
ſcribed; yet, in ſeveral countries, where bay-ſalt might be conveniently 


made, they prepare all their ſalt by culinary fires. Thus in Auſtria, 


Bavaria, 
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662 As Account of Dr Browntigg's Trentiſe, * 
Daunria, and many other parts of Germany, and alſo in Hungary, and. 
even in ſome parts of 7aly, they conſtantly boil the water of their ſalt 
ſprings into white ſalt, But in other parts of Europe, as in Britain, and 

in the northern parts of France and Germany, an erroneous qpinion long 
prevailed, that the heat of the ſun was not there ſufficiently intenſe, 
even in the ſummer ſeaſon, to reduce ſea- water, or brine, into bay - ſalt. 
And all arguments would probably have been inſufficient to remove this 
prejudice for the Exgliſb, had not the contrary been fully proved by 
eriments, which were firft accidentally made in Hampſhire. Ho- 
ever, the method of making ſalt by coction will probably ſtill continue 
to be practiſed in Britain; as the ſalt ſo prepared is for ſeveral uſes 
preferable to bay- ſalt; and when prepared after a particular manner, is 
preferable to common bay- falt, even for curing proviſions, as the prac- 
tice of the Hollanders ſufficiently teſtifies : fo that the due and right 
preparation of white falt ſeems very deſerving of the notice and regard 
White falt, as it is prepared from various ſaline liquors, may there- 
fore be diſtinguiſhed into the following kinds: * | 
1. Marine boiled ſalt, which is extracted from ſea- Water by coction 
2. Brine or fountain- ſalt, prepared by coction from natural brine, whe- 
ther of ponds or fountains. 3. That prepared from fea-water, or any 
other kind of ſalt- water, firſt heightened into a ſtrong brine by the heat 
of the ſun, and the operation of the air. 4. That prepared from 2 
ſtrong brine or lixiuium drawn from earths, ſands, or ſtones 1mpreg- 
nated: with common falt. g. Refined rock-ſalt, which is boiled from 
4 ſolution of foſſil ſalt in fea-water, or any other kind of ſalt- water, or 
pure water. 6. Laſtly, falt upon ſalt, which is bay-ſalt diſſolved in ſea· 
water, or any other ſalt water, and with it boiled into white falt z and un- 
der thefe heads may be ranked the ſeveral kinds of boiled ſalt now in uſe. 
Our author has given us an exact hiſtory of the manner of preparing 
theſe different kinds of ſalt, as practiſed in different places, with mil- 
cellaneous obſervations- and cautions relating to their reſpective procel- 
ſes, for which in the general I muſt refer you to the work itfelf : but 
the making ſalt upon. ſalt deſerves more particular attention; as the 
author, being under no tie of ſecrecy, has revealed to us the method 
of making in Holland and Zealand that ſtrong and pure kind of ſalt, 
with which they cure herrings, and all other proviſions: for long keep- 
ing; which gives the Durch a great advantage over all other nations in 
the herring-fiſhery ; ſince fiſh: preſerved with this ſalt look much clean- 
er and fairer than thoſe that are. cured with bay-ſalt, and keep much 
better than thoſe preſerved with any other kind of white ſalt. " 
From the proceſs. whereby white ſalt! is made from ſea · water by coc 
tion, it appears, that ſea · water, beſides common ſalt, contains fevers! 
other ingredients; ſome: of which are ſeparated: before the common ſalt 
falls, and others remain in the bittern, after all the ſalt is extracted. 
Qur author has given a full and circumſtantial account of theſe — 
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expreſs chapter, under the appellation of memeirs for an analyſis of 
II ny 0, XP V 
The falt-boilers. and particularly thoſe who prepare brine- ſalt, have 
long been accuſtomed to make uſe of various ſubſtances, which they 
call additions or ſeaſonings, and mix them with the brine while it is 
boiling, either when they firſt obſerve the falt begin to form, or elſe 
afterwards during the time of granulation. Theſe additions they uſe 
for various purpoſes. Firſt, to make the falt grain better, or more 
ickly form into cryſtals. Secondly, to make it of a ſmall fine grain. 
Phiraly, to make it of a large firm and hard grain, and leſs apr to. 
imbibe the moiſture of the air. Fourthly, to render it more pure. 
And laſtly, to make it ftronger, and fitter for preſerving proviſions. 
Theſe additions, moſt commonly uſed to anfwer the above-mention- 
ed purpoſes, are wheat - flour, reſin, butter, tallow, new ale, ſtale beer, 
bottoms or lees of ale and beer, wine-lees and alum. Wheat- flour and 
reſin are uſed for the property they poſſeſs of making the falt a {mall: 
grain. Butter, tallow, and other unctuous bodies are commonly 75 
plied, as they are ſaid to make the brine cryſtallize more readily; for 
which end ſome ſalt boilers more particularly prefer the fat of dogs: 
but others have little to plead for their uſing theſe ſubſtances, but im- 
memorial cuſtom: how far they have the effects aſcribed to them can 
only be determined by experiments, as ſeveral boilers, who formerly 
uſed them, now find they can make as good ſalt without them. Wine- 
les, new ale, ſtale ale, the lees of ale and beer are now generally reject- 
ed by the marine ſalt boilers; except in the Weſt of England, where 
the briners, who uſe them, affirm that they raiſe a large grain, and 
make their ſalt more hard and firm, and ſome ſay that they make it 
cryſtallize more readity. Hoffman prefers the ſtrongeſt ale; and Plot: 
aſſures us, that it makes the ſalt of a larger or ſmaller grain, according 
to the degree of it's ſtaleneſs. The only good effects that fermented 
 Hhquors can have as an addition, are probably owing to their acid ſpirit, 
which may correct the alcaline ſalts of the brine, and ſo render the com- 
mon ſalt more dry and hard, and tefs apt to diſſolve in moiſt air. If 
therefore it fhould be thought neceffary to uſe any of theſe additions, in 
order to correct the alcaltne quality of the brine, ſtale ale, or Rhenifo 
wine *, ought to be choſen, as new ale contains but little acid. 
Alum is an addition long known and uſed in Cheſhire, together with. 
butter, to make the falt precipitate from ſome ſorts of brine, as we are 
affured by Dr Leigh in his Natural Hiſtory of Lancaſhire, Cheſhire, & e. 
who firſt taught the Cheſhire falt-boilers the art of refining rock- ſalt. As 
the bad properties of their falt proceeded from hard boiling, they found 
every method iĩneffectual, until they had recourſe to a more mild and. 
gentle heat. And as alum hath been long diſuſed amongft them, it is 
not likely, that they found any extraordinary benefit from it; other- 
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wiſe 88 would ſcarce have neglected it, and continued the uſe of but. 
ter. However Mr Lowndes hath lately endeavoured to revive it's uſ 
aſſerting, that brine-ſalt hath evermore two main defects, flakyneſs and 
ſoftneſs ; and to remedy theſe imperfections, he tried alum, which fully 
anſwered every thing he propoſed ; for it reſtored the ſalt to it's natu- 
ral cubical ſhoot, and gave it a proper hardneſs; nor had it any bad 
effect whatever. But our author is of opinion, that whoever conſiders 
the nature of alum, will ſcarce expect ſuch, extraordinary, effects from 
it. Neither does it here ſeem wanted; for the grains of common falt 
will always be ſufficiently hard, and of their natural figure, large fize, 
and no ways diſpoſed to run by the moiſture of the air, if formed by a 
gentle heat, and perfectly free from heterogeneous mixtures: ſo that 
the goodneſs of Mr Lowndes's ſalt does not ſeem owing to the Alum, 
with which it is mixed, but chiefly to the gentle heat uſed in it's pre- 
paration. 

The Dutch, who have long ſhewn the greateſt {kill and dexterity i in 
the art of boiling ſalt, make uſe of another addition, which they eſteem 
the greateſt ſecret of their art. This is whey, kept ſeveral years till it is 

extreamly acid; now firſt revealed by our author to the Britiſh ſalt-boil- 
ers, but long held in great eſteem by the Dutch, for the good effects 
it hath upon their ſalt; which it renders ſtronger, more durable, and 
fitter to preſerve herrings, and other proviſions. 

Bay- ſalt, as well as white ſalt, is of different kinds, and poſſeſſed of 
different qualities: with the different kinds of theſe proviſions muſt be 
cured, according to the uſes for which they are deſigned. The Dutch 
indeed uſe no ſalt for curing proviſions, beſides their own refined ſalt. 
With it they can preſerve fleſh and fiſh of all kinds as well as with the 
ſtrongeſt bay- ſalt; and chuſe to be at the expence of refining bay-ſalt, 
— 6. than to defile their proviſions with the dirt and other LO PUR, 
with which 1t commonly abounds. 

Salt, eſteemed the beſt for curing proviſions, and for preſerving them 
the longeſt time, is that which is the ſtrongeſt and the pureſt, This 
may be known by the following characteriſtics 3 viz. it is uſually con- 
creted into large grains or cryſtals, which are firm and hard, and in 
reſpect to thoſe of other Kinds of common falt, the moſt ſolid and pon- 
derous ; it is not diſpoſed to grow moiſt in a moderately dry air, to 
which it has been expoſed a conſiderable time; it's colour is white, and 
ſomewhat diaphanous; it hath no ſmell ; it's taſte is truly muriatic, 
and more ſharp and pungent than that of other kinds of common falt 
It has, beſides theſe, ſeveral other diſtinguiſhing properties mentioned 
by our author. The ſalts, which approach neareſt to this degree of 
Perfection, are the beſt kinds of bay-ſalt, and the ſtrong Dutch refined 

falt ; but moſt of the ſalt now made for ſale is N far from anſwering 
to theſe characteriſtics. a 
Faving related the various methods of preparing ſalts that now are 
in uſe, as far as they are come to our author's knowledge, it ao» 
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that this art is not brought to ſuch perfection in the Britiſb domitiions 
as in ſeveral other countries, the ſalt there prepared being unfit for pre- 50 
ſerving many kinds of proviſions. It remains now to ſhew, that this 


want of a ſtrong ſalt of Britiſh manufacture proceeds not from any de- 
fect in nature, but of art; and that, if proper ſkill and induſtry be uſed 
in the Britiþ dominions, and due eg pee there giwen by the 
legiſlature, ſuch improvements may be made in this art, that not only 
Great Britain, but Ireland alſo, and the Britiſh colonies in America, 
may be ſupplied with ſalt of their own manufacture, proper for curing 
all kinds of proviſions, in quantity ſufficient for all their occaſions, in 
quality equal, if not ſuperior, to any foreign ſalt now made, and at a 
moderate price. Theſe are truths, which the author hopes will appear 
evident from the facts and reaſonings contained under the following 
poſitions : _ | 4 
The quantity of water which annually falls in rain, ſnow, and hail, is Lemma 1. 

very different in different parts of Great Britain; there commonly 

falling almoſt double the quantity on the weſtern, coaſts, that falls on 

the eaſtern coaſts of that iſland. | | e 
The quantity of rain which falls in Lancaſhire, during the four hotteſt Z:ma II. 

months of the year, viz. May, June, July, and Auguſt, doth not 

at a medium amount to more than + of the quantity of water, which 

falls in rain, ſnows, and hail, during the whole year. 


- * U 


The water which aſcends in vapours from the ſea very greatly exceeds Lemma Ill. 


that which deſcends thereon in rain and other aqueous meteors : but 
the quantity of water, which uſually exhales from a given part of the 
ocean in a given time, cannot with any exactneſs be determined. 


The quantity of water which commonly exhales in Great Britain from Lemma IV. 


ſhallow ponds during the 4 hotteſt months of the year, greatly ex- 
ceeds the quantity of rain which commonly falls on the ſurface of 
thoſe ponds during the ſaid months. 4 Rn 


From theſe lemmata, which the author has ſupported by the obſer- 
vations, not only of himſelf, but of other learned men, are deduced 
the following propoſitions : | "1 


In ſeveral parts of England large quantities of bay-ſalt may be extracted Pros. I. 
from ſea-water during the hotteſt months of the year, by receiving 
the ſalt- water into ponds, and ſuffering it's aqueous parts thence to 

_ Exhale by the heat of the ſun, and the operation of the air and winds. 

In ſeveral. parts of England large quantities of bay- ſalt may very com- Prop. II. 
modiouſly be extracted from ſea- water, after the ſame manner that is 
practiſed in France, and in other parts of Europe. ee In | 

Bay-ſalt may be extracted in England from ſea-water in larger quantities, Prop. III. 

and with more certainty, than by the foregoing method, if care be 


% 
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taken to preſerve the brine contained in the falt-pits from being dilu- 
, YOUT, ©. Fact ©. . 4Q ted 
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ted with 1 rains; and to promote the/evpporation- of che water « by ſeve 

ral artificial means, which may eaſily be put in practice. 

In ſeveral parts of England large quantities of excellent bay-ſalt may 
with great eaſe be made from the natural brine of ſalt {prings, and 

alſo from rock-ſfalt diſſolved in weak brine or ſea- water.. 

Bay- ſalt may be prepared in England by the foregoing methods at a 
very moderate expence, equal in goodneſs to the beſt foreign bay- 
ſalt, and in quantity ſufficient for the neee of all the Brit 
dominjons. 

In ſeveral of the Britiſh colonies i in Andries, bay-ſalt might, with little 
expence and trouble, be prepared from ſea · water, in quantities ſuffi- 
cient to ſupply the American fiſheries; and all other occaſions of thoſe 

_ colonies, ſo as to become a conſiderable branch of their trade. 


The author "MM ſupported all theſe propoſitions with great ingenuity ; 
but I cannot paſs over in ſilence the artificial means to promote the eya- 
poration of ſea- water, mentioned in Prop. III. as well as to preſerve the 
brine contained in the ſalt. pits from being diluted with rains. I there- 
fore ſhall lay before you a ſhort account of theſe. 

It will be proper, ſays he, to make all the ſalt-pirs of the marſh in 

one long row extended from E. to W. and for each pit to make covers 
of thin boards, or rather of coarſe canvas, or ſail-cloth,, ſtretched on 
frames of wood and painted white. Theſe covers mult all be fixed with 
hinges to ſtrong poſts and beams on the N. fide of the pits; ſo that they 
may be let down and drawn up with cords and pulleys, or by ſome 
other contrivance, ſomewhat like draw- bridges. Theſe covers thus fix- 
ed may be let down over the pits like a ſhed or penthouſe in rainy wea- 
ther; and in dry weather may be erected almoſt to a perpendicular, but 
inclining a little towards the S. ſo as to form a wall with a 8. 
Thus theſe may ſerve a double purpoſe, as coverings for the pits in in 
wet weather, and as reflectors of the ſun's heat upon them in dry wea- 
ther, and thus greatly promote the evaporation of the aqueous parts of 
the brine. The hinges on which the reflectors turn may be fixed about 
8 or 10 inches from the ground; by which means, when the refle&ors 
ſtand upright, there will be. an opening left beneath them, through 
which the air will continually flow in a briſk current, and greatly in- 
creaſe the evaporation of the water. 

After having gone through that part of Dr Browntigg's work, which 
relates to bay- ſalt, we proceed to the methods that gentleman propoſes 
for preparing and improving white falt, which, if brought into uſe, 
may probably be of advantage not only to private undertakers, but alſo 
to the public. For it appears, that two very different kinds of white 
ſalt are required; the one for the uſe of the table, and the other a5 4 
condiment for proviſions. it's whiteneſs, dry neſs, and thedamallhtle of 
it's grain, are the properties which -Chiefly recommend the firſt Kind; 
and it's great ſtrength and REN e Namn _ nd 
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kind of white ſalt, which is wanted in the Britiſb dominions; ro N 
therefore our author's principal deſign here to conſider how this defe 
may be ſupplied; although at the ſame time inſtructions are given how - 
to prepare table ſalt, not only better in quality, but alfo at a lefs eũ4“«“%,ů,. 
pence than it is now prepared by the common methods. 5 
In the common proceſſes ſor making white ſalt, the ſalt is deprived of Lemma I. 

a conſiderable part of it's acid ſpirit, by the violent boiling uſed ian 

it's preparation. 1.518 Gu nat at i Loon 
Moſt kinds of white ſalt are rendered impure by the mixture. of various Lemma II. 

heterogeneous ſubſtances. Acta fo l etc ni 

White ſalt, by the violent coction commonly uſed in it's preparation, Lemma III. 

is rendered leſs fit for preſerving fiſh, fleſh, and other proviſions, 
than it would be if prepared with a more gentle heat. 7 


o 
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The heterogeneous ſubſtances which are commonly mixed with white Lemma IV. 
falt, render it leſs proper for preſerving proviſions, than jt would be 
if ſeparated from them. taxa - bn val roy 
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After having fully conſidered the foregoing, our author gives a me- 
thod of preparing a kind of white ſalt proper for curing fiſh, fleſh, and 
other proviſions; likewiſe a method of refining ſalt; but for theſe I 
muſt refer you to the work itſelf, as well as for the tables, wherein the 
ſeveral expences attending theſe operations are minutely conſidered. 

Moſt of the facts referred to in theſe diſquiſitions are ſuch, as the 


conſtant practice of thoſe who make falt . warrants us to rely 
e 


upon for true and certain ; or elſe, they are the obſervations of judicious 
ſalt-officers, daily converſant in theſe matters, or of curious and jnqui- 
ſitive navigators, merchants, travellers, and Naturaliſts; or, laſtly, 
the experiments of many learned Phyſicians, Chemiſts, and Philoſo- 
pu the truth of which ſeveral facts, though many of them have long 
een publiſhed, Hath never been called in queſtion. So that theſe ob- 
ſervations and experiments may probably. be more relied on by the 
public, than if they. had only been made by our author; ſince they 
have the teſtimony of many ſkilful and unpreſudiced perſons, who could 
have no notion of the uſes to which they have been here applied. If 
therefore the arguments founded upon thoſe facts ſhould be eſteemed 
any-ways reaſonable and fatisfaftory, the author preſumes to remark, 
that it might not be unworthy the wiſdom of the Briti/h Legiſlature to 
direct a more full inquiry to be made into a matter of this importance, 
and to order proper works to be erected for making bay-falt, and for 
making and refining white ſalt, and to put thoſe works under the ma- 
nagement of able and judicious perſons, to make exact and accurate 
trials, in order to diſcover the beſt and cheapeſt methods of doing them. 
And the methods, which ſhould be moſt approved of, might for the 
general good be made public, and eſtabliſhed” by law as a common 
 Randard, to which all thoſe who make ſalt in the Britiſb dominions 
ſhould be obliged. to conform. 3 4 | 
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0 the Salt- Minet near Cracau. 


XXIX. Near Cracau in Poland are famous ſalt- mines, of which 1 


ſhall give you a ſhort account, as well as of the moſt remarkable things 
I found there. The town. is ſituated near the foot of a vaſt chain of 
mountains, and from it, paſſing by hills and riſing grounds about tws 
German miles ſouthward, I came to the mines of Vilitzea. Theſe are 
in a hill flat and irregular above, ſurrounded with hollows and vallies; 
and to the ſouth there is a neighbouring hill much higher. The mine 
has ten entries, which are provided with horſe-engines, whereof 7 are 
for hoiſting up the ſalt, and the reſt for drawing water from the Works, 
and for the deſcent and aſcent of the people. I entered the mine by 
winding ſtairs of 484 ſteps, which brought me to the firſt ſtory. The 
deſcent into the ſecond is by ſtrait ſtairs of 133 ſteps. Into the lower. 
molt ſtory there are no ſtairs, but 18 ladders from different floors, 
which make together 300 feet; and the computed depth of the whole 
is about goo feet perpendicular. fon HE 
The ſeveral ſtrata of the earth are as follow. — On the ſurface is a 
common clayey ground, next is pure clay, and then a bed of ſoft, moiſt, 
black, ſlimy earth; and below this are hills of a kind of earth without 
any mixture of grit or ſand. Here are firſt found particles and veins of 
ſalt; and, deſcending a good way through this and ſome ſalt rocks, we 
enter into the firſt ſtory, where there are a great many alleys and croſs- 
ways (which are run out to conſiderable diſtances), and many large ca- 
verns, out of which ſalt has been cut. Here the floor, walls, and ciel- 
ings, are ſolid ſalt rock. As the religion of the country is Roman 
Catholic, there are ſeveral large chapels, with altars adorned with co- 
lumns, crucifixes, ſtatues of ſaints, and other ornaments in that way, 
hewed out of the ſalt rock, and well wrought in different orders of 
architecture. Some of theſe, which are of the purer ſalt, and not much 
ſmoked with the torches that the workmen uſe in the mine, have a very 
beautiful effect. In ſome places the ſides of the alleys, and ſome of the 
great vaults, are lined and doubled with timbers, where they thought 
the pillars of earth or ſalt left for ſupporting the ſuperior weight might 


| prove too weak. I obſerved in one place, that a ſinking of the earth 


ſome years ago had cruſhed ſome of the baulks almoſt flat, and made 
a rent in the ſalt- rock on the other ſide, about ꝙ inches wide. 

Notwithſtanding there is no remembrance or tradition of any remark- 
able accident by the falling-in of theſe mines, yet they have lately dil- 
covered a wooden houſe, which muſt have been ſwallowed in very long 
ago. Theſe mines were on fire in the year 1644. but this accident mull 
have happened long before that time; for they have a plan of theſe 
works, taken about 200 years ago, with remarks of every thing that 
was curious in all three contignations; but no mention is made of this 
houſe, nor is there any-thing in the regiſters of theſe works that ſhews 
it to have ſunk in ſince. The wall of this houſe is ſeen at the fide of 
one of the croſs-ways : they have found plates, ſpoons, and ſome m | 
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things of metal; but they make no farther ſearch, as the pains would 
exceed the profit: ſo it is left as a curioſity. . 5 
Notwithſtanding the ſalt rocks are on all ſides, and the earth that is 
among them is full of veins and particles of ſalt, there is a ſpring of 
very good freſh water, which is the drink of the thirſty workmen, and 
of the horſes employed below - ground. This ſource comes from above; 
but directly over that place, on the ſurface, there is no well, nor ſpringy 
ground, only it is hollow. N . 5 
They find in theſe mines alabaſter, Glacies Mariæ, gypſum, and ſome- 
times pectines, or ſmall ſea ſhells: but the moſt remarkable thing of all 
is, in the middle of a vaſt ſalt rock, a large tree is found, with all it's 
branches incaſed in it, lying horizontally. . I ſend you a piece of it, 
which I hewed out of the rock my ſelf, i ſeems to be a beech-tree, of 
which there grow plenty in theſe countries at preſent. "214 
From the upper ſlory the. rocks grow broader like cones, and the 
deeper they go, the ſalt is always finer, and leſs mixed with earth: but 
it is not yet known how deep they run. They do not however find it 
turnz ſo much to account to work the lowermoſt ſtory, though it is all 
pure rock, the hoiſting being more expenſive than the running out 
croſs-ways, and working the upper ſtories. The rocks have roots or 
veins, which ſhoot into the earth on all fides, ſome in ſtrait lines, others 
in zigzag, even to the diſtance of 70 feet; whereby the miners are of- 
ten Frecked to the body of the rock. Theſe veins are very white and 
clear, yet they make no uſe of what is found in them, being impure, 
and mixed with other ſalts; it likewiſe diſſolves much eaſier than the 
true ſalt. Sal gemmæ is found in veins and neſts in ſeveral places of the 
mines, but tis often very troubleſome to hew, and get it out of the 
other ſalt rock. Here are no wells of naphtha, but there are ſome ca- 
vities where the air is ſo inflammable, that ſome, by going raſhly into 
ſuch places with a light, have been damaged by the fire, and even run 
the riſque of their lives. This only happens in places where the air has 
no free admiſſion ; for in all the main ſtreets and croſs-ways there is a 
conſiderable draught of air through the ten entries: and, in the winter, 
while it is a ſtrong froſt, and quite calm weather, there reigns a very 
ſtrong wind in the mines: but ſtormy weather makes no alteration ; and 
in the ſummer there never happen any ſuch changes.. 5a 
From the ſeveral ways -are entries into. the chambers. or vaults where 
they work. They hew the ſides of the wall into large ſquare columns, 
the height of the room, and about 2 or 3 feet thick. By driving their 
wedges in behind theſe pillars, they make them rend from. the rock, and 
their fall on the floor makes a very great noiſe, The, workmen are fa 
accuſtomed, that by the ſound of their blows they know the inſtant it 
is going to fall, and get out of the way accordingly. Sometimes they 
hew the like pieces from the floors. Theſe pillars are again hewed into 
blocks, from 3 to 6 feet long, according to their thickneſs. They are 
drawn Up, and tranſported in ſuch pieces, and the ſmall in barrels. 11 
. . | ; | | 2 


e . Of Fei in Bohemia und Ireland. 

| The quantity of ſalt dug here yearly, comes to about 120, O00 ken- 
teners of Vienna: and the Whole expences for officers, workmen,” ma: 
terials, Sc. amount to about To00,060 dollars; © The number of work- 
men of all forts make about” 600 perſons: they are very healthy and 
Jong-lived, not ſubject to the ſcurvy, or any particular diltempers. 
The officers on the contrary are very ſubject to diſeaſes of the bfeaſt, 
and conſumptions, which is probably owing to the frequent changes of 
air they meet with, their buſineſs obliging them to ſtir about much, 

both above and below ground, where the air is very different. 
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Of the Fofils XXX. The kingdom of Bohemia is a fine fertile country, rich in 
of 2 metals and minerals of all forts. The frontiers all round are very high 
Thid. p. 218, mountains: the inward parts of the country are hilly, with plains and 
riſing grounds intermixed, that have the appearance of being the re- 
maining baſes and ruins of former mountains, the ſoil being a compo- 
fition of decayed rocks mixed with ſome vegetable earth. The rocks 
on the higheſt mountains are an aggregate ſtone of /apides calcarii, ſpati, 
quartz!, mice, &c. The plains are covered with the leaft diſſolxable 
parts of ſuch rocks. Their fineſt cryſtals, and precious ſtones, are ga- 
thered behind the plough ; many till retaining the ſame figures they 
had received at their formation 1n the veins and hollows of the rocks, 
I found on the tops of mountams decaying rocks, which, when mixed 
with a little vegetable earth, made exactly the ſame foil with that in 
the riſing grounds and plains below. I es TS 
There are ſeveral places in this kingdom where the mountains are 
wholly of lapis ſciſſilis, which breaks into rhomboids ; and J obſerved 
for many miles the ſhelves, of this ſtone running through different 
mountains in the ſame direction, facing the S. E. with an inclination of 
the ſhelves of about 35% The ſoil here in the plains is clayey, 


Of fome Foils XXXI. In my little excurſions in queſt of foſſils in this country, l 
N - on found, Sept. 13. 1745. What Naturalifts call lac lunæ; but think Dr 
| Ts Simon. Plot is miſtaken, when he gives it as a criterion or ſign of good lime- 
| Ne. 477. p. ſtone; for the two quarries where I found it were building ſtone, but 
$31. Aug & will not burn into lime. This matter or earth makes a ſtrong ebulſition 
1745. Read with vinegar and ſpirit of vitriol. Some of it was as ſoft as cream- 
0 '+ cheeſe, when I took it out of the fiſſure of the rock ; the other was hard, 

FE ſome in thin cruſts,” and ſome in pretty thick lumps. It never was 
taken notice of in this kingdom before. I alſo found, about ſix weeks 
ago, white native vitriol, which I take to be the capillaris fort ;, but 4s 
we have no Naturaliſt here, nor collection of foſſils, or any other ns- 
tural curiofities (though in great plenty in this kingdom), it is hard for 
me to Ser names to fuch as 1 haye (about $00 articles) or do diſco 
; ally. BIS 155 . : 
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Of Spelter, and a new Semi-Metal called Platinn. 675 
XXXII. What ſpelzer is I don't well know, nor what uſes are already 4 lerter from 
made of it > but believe it was never. yer appli ed to ſo large a work as be Bow My 7 
the cylinder of a fire · engine, till Mr Ford, of Coltbrool-Dals in Shrop; Won dn 
Hire, did it with ſucceſs 4-1 run eaſier, and caſt as true as braſs, and Prof. 5p img 
bored full as well, or better, when it had been ,warmed a little: while bridge, and 
cold, it is as brittle as glaſs, but the warmth: of my hand ſoon made it F R. S. to the 
ſo pliant, that 1 could wrap a ſhaving of it round my finger like a bit 5 Ear , 
of paper. This metal never ruſts, and therefore works better than n 1 
iron; the ruſt of which, upon the leaſt intermiſſion of working, reſiſts 075 Pir-coat: 
the motion of the Piſton. 1 0 AN RIS 6 ut: | cas No. 482. P- 
Several attempts have been made to run iron ore with pit- coal; I 370. Jan. &c. 
imagine it hath, not ſucceeded any-where, becauſe We have had no ac- f 24575 Read 
count of it's being practiſed; but I find that Mr Ford, from iron ore 746.7. 
and coal, both got in the ſame dale, makes iron brittle or tough, as hgůe 
pleaſes; there being cannon thus caſt ſo ſoft as to bear turning like 
wrought iron. | ET PIT r : 


XXXIII. 1. I take the freedom to incloſe to you an account of a Several Pa- 
ſemi- metal called Platina di Pinto; which, ſo far as I know, hath not pers concern 
been taken notice of by any writer on minerals. Mr Hill, who is one 8 N 

| 25 emi Metal, 
of the moſt modern, makes no mention of it. Preſuming therefore that 4% Platina; 
the ſubject is new, I requelt the favour of you to lay this account before communicated 
the R. S. to be by them read and publiſhed, if they think it deſerving e be Royal 
thoſe honours. I ſhould ſooner have publiſhed this account, but wait- _ by Mr 
ed, in hopes of finding leiſure to make further experiments on this body y > atſon, 
; | F. R. S. No. 
with ſulphureous and other cements; alſo with Mercury, and ſeveral 406. p. 8 
5 490. p. 584. 
corroſive menſtrua. But theſe experiments I ſhall now deter, until 1 Nov. &c. 
learn how the above is received. The experiments which I have related 1750. Read 
were ſeveral of them made by a friend, whoſe exactneſs in performing Dec. 13. 17 50. 
palin ; poly Extract of a 
them, and veracity, in relating them, I can rely on: however, for grea- from 
ter certainty, I ſhall myſelf repeat them. tis mon. t den Wil Noon 
2 . rigg, M. D. F. K. S. to Wm. Watſon, F. R. . Dated Whitehaven, Dec. 5, 1750. 


2. Although the hiſtory of minerals, and other foſſil ſubſtances, hath Memoirs of « 
been diligently cultivated, eſpecially by the Moderns ; yet it muſt be Semi- metal 
acknowledged, that, among the vaſt; variety of bodies which are the £44 Platina 


objects of that ſcience, there ſtill remains room for new inquiries. 5 he Sani 


No wonder that, among the great, and almoſt incxhauſtible varieties wet Indies, 
of ſalts, ores, and other concretes, new, appearances, and mixtures be- Ibid. p. 585. 


= i 


fore.unknown, ſhould daily be diſcovered : but that, among bodies of 
a more {imple nature, and ticularly among the metalline tribe, ſeve- 


* Aa 


ral diſtinct ſpecies ſhould ſtill remain almoſt wholly unknown to Natu- 


4 


d: is uſually, eſteemed the. malt ponderous of bodies z and yer. I 


Sg 

in. in the poſſeſſion of the late Profeſſor Grapeſande, a. Metal- 
ne fx Indies. t Cifically hea 
dee lübtkance, Prought from che Kaffe Indies, that was Ipecifeally hea- 
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a new Semi- Metal called Platina. 
vier than gold, by at leaſt . part. Mercury, next to gold, is em. 
monly ſaid to be the heavieſt body; yet Mercury is greatly exceeded in 
ſpecific gravity by a ſemi- metal brought from the Vet- Indies, whereof 
I have now the honour to preſent ſpecimens to the Royal Society. And 
this ſemi- metal ſeems more particularly to deſerve our attention, as it is 
endued with ſome very ſingular qualities, Which plainly demonſtrate 
that certain general theorems, tho' Jong eſtabliſhed, and univerſally re- 
ceived by the Metallurgiſts, yet do not hold true in all caſes, and ought 
not to be admitted into their arts, without proper limitations and reſtric- 
tions. For inſtance, That gold and filver may be purified from all bttere- 
geneous ſubſtances by coppellation, is a propoſition that all aſſayers and 
refiners have long thought true and undeniable ; yet this propoſition 
ought not to be received by thoſe artificers, without an exception to the 
ſemi- metal here treated of; ſince, like thoſe nobler metals, it reſiſts the 
power of fire, and the deſtructive force of lead in that operation. 

This ſemi-metal was firſt preſented to me about nine years ago, by 
Mr Charles Nood, a ſkilful and inquiſitive Metallurgiſt, who met with 
it in Jamaica, whither it had been brought from Carthagena in New 
Spain. And the ſame gentleman hath fince gratified my curiohity, by 
making further inquiries concerning this body. It is found in confide- 
Table quantities in the Spaniſh Weſt Indies (in what part I could not 
learn) and is there known by the name of platina di pinto. The Ss. 
niards probably call it platina, from the reſemblance in colour that it 
bears to ſilver. It is bright and ſhining, and of an uniform texture; 
it takes a fine poliſh, and is not ſubject to tarniſh or ruſt ; it is extreme- 
ly hard and compact; but, like Bath-metal, or caſt iron, brittle, and 
cannot be extended under the hammer. : | n 

The Spaniards do not dig it in the form of ore, but find it in duſt, 
or ſmall grains, as herewith preſented to the Royal Society. Whether 
they gather it in a pretty pure ſtate, as brought to us, or waſh: it, like 
gold-duſt, from among ſand, and other lighter ſubſtances, is to me un- 
known: however, it is ſeldom collected perfectly pure; ſince, among 
ſeveral parcels of it that I have ſeen, I conſtantly obſerved a large mix- 
ture of a ſhining black ſand, ſuch as is found on the ſhores of Yirgma 
and Jamaica, which is a rich iron ore, and anſwers to the magnet. lt 
hath alſo uſually mixed with it ſome few ſhining particles of a golden 
colour, which ſeem to be a ſubſtance of a different nature. © 

It is very probable that there is great plenty of this ſemi- metal in the 
Spaniſh Weſt Indies; ſince trinkets made of it are there very common. 
A gentleman of Jamaica bought five pounds of it at Carthagena tor leſs 
than it's weight of ſilver; and it was formerly fold for a much lower 
price. OD OT 12098 
When expoſed by itſelf to the fire, either in grains, or in larger pixces, 
it is of extreme difficult fuſion; and hath been kept for two hours in 
an'air-furnace, in a heat that would run down caſt iron in 15 minutes 
which great heat it endured without being melted or waſted; _ 


* £ 


ES. JOS: new Semi-Metal called Patio. ß 


| dd it be brought to fuſe. in this heat, by. adding, to. it borax,, and * 
other ſaline fluxes. But the Spanzards have a Way 0 melting it down, 
either alone, or by means of ſome flux; and caſt it into ſwordchilts, 
buckles, ſnuff- boxes, and other utenſils. | 

When expoſed to a proper degree of fire, with lead, filver, gold, | 
copper, or tin, it readily melts and incorporates with "theſe MEA 
rendering the mixture, like itſelf, extremely hard and brittle. 7 2 

Having been melted in an aſſay- furnace, on, a teſt with lead, _ | 
therewith. expoſed to a great fire for three hours, till. all the lead was 
wrought off, the platina was afterwards found remaining at the bottom 
of the teſt, without having ſuffered any alteration or diminution by 
this operation, 

A piece of platina was put into Nepeig and pure aqua for fis and thiere- 


with placed in a ſand-heat for 12 hours, the platina, when taken out 1 


of the aqua fortis, was found of the ſame weight as when put into it; 
being in no- wiſe diſſolved or corroded by thut menſtruum. 
It had been reported, that this ſemi- metal was ſpecifically heavier 


than gold; but having weighed ſeveral. pieces of it hydroftatically i in a | 


nice aſſay- balance, I found one of theſe pieces to weigh in air gr, , 
and in water gr. : ſo that it's ſpecific gravity was to that of. water 
exactly as 19: 1. Another piece, that ſeemed to be caſt very open and 
porous, I found in gravity to water only as 13.9 f, to 1. Although this 
laſt mentioned piece, could it have endured the hammer as well as gold, 

might probably have been reduced to a conſiderably greater degree of 
ſolidity than that of the firſt-mentioned ſpecimen. For the pureſt gold 
is ſeldom found, after fuſion, to come up to it's true ſpecific weight, 
until it hath been brought up to it's greateſt degree, of ſolidity under 
the hammer. 

I alſo weighed an equal mixture 755 gold and platina, LES I found 
nearly as ponderous as gold itſelf ; the ſpecific weight of this mixture 
being to that of water as 19 to 1. 

It hath been reported, that the Spaniards have ſometimes been tempt· 
ed to adulterate gold with platina, as the mixture could not be diſtin- 
guiſhed from true gold by all the ordinary trials: but the gold thus 
adulterated was, upon a nicer examination, found hard and Droit and 
could not be ſeparated from the platina, and rendered ductile and pure, 
either by cementation, or by the more ordinary operations with lead 
and antimony. In order therefore to prevent, this fraud, the king of 
Spain commanded that the mines of plating: ſhould be ſtopped VP44, ſo. 
chat this ſemi-metal is now, much ſcarcer than formerl . 

From the foregoing, account. it appears,, that no, known body ap- 
proaches nearer to the nature of gold, In, it's, moſt eſſential properties of 
fixededneſs and ſolidity, than the femi-1 etal. here treated of; and that 
it alſo bears a great reſemblance to DT] in other particulars. . Some 
Alchemiſts have thought that gold Sore! from other metals in no- 


thing ſo much as in it $ ſpecific. gravity; and that, if the could obtain 
eo. X. Part. ii. 4 * 4 R W E a body 
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Y Of @ nw Semi- Metal rule Patina © 
u body that had the ſpecific weight of gold, they could eafſhy give it 
all the other qualities of that metal. Let them try their art vn this body; 
which, if it can be made as ductile as gold, will not eaſily be diftin- 
guiſhed from gold itſelf. ng RENT IT a we þ 
pon the whole, this ſemi-metal feems a very fmgular body, that 
' merits an exacter inquiry imo it's nature than hath hitherto been made: 
ſince it is not altogertier improbable, that, like the magnet, iron, anti- 
mony, mercury, and other metallic ſubſtances, it may be endowed 
with ſotne peculiar qualities, that may render it of fingular uſe and 
5 importance to mankind. nk PORT bs 
8 of NO, 1. Platina, in duſt, or minute maſſes, mixed with black ſand, and 
| Ferre „ other impurities, as brought from the Spaniſh Weſt Tudies. 
Royal Society. 2. Native platina, ſeparated from the above- mentioned impurities. 
3. Platina that has been fuſed. iy. es gr: wy | 
4. Another piece of p/atina, that was part of the pummel of a ſword. 


To the | 2. T beg leave to Tubjoin a few lines to Dr Brownrigg's paper con- 
RoyalSociety, cerning the Platina di Pinto, or what is likewiſe called in America u. 
ee he, uad Blanco, This ſubſtance is mentioned in no author T have met with, 
Dec. 13. 1750. except by Don Antonio d Ulloa, who, in the Hiſtory of his Voyage w 

South America, Vol. I. Book 6. Chap. 10. which I have here extracted, 
and tranflated from the Spaniſb, when giving an account of the gold 
and filver mines in the province of Quito, and of the various methods 


of feparating theſe metals from other ſubſtances, with which they arc 
combined, ſays, that, .in the territory of 'Choco-.. . . . there are gold 
mines, in which that metal is ſo diſguiſed and 3 with other 


« mineral ſubſtances, juices, and ſtones, that, for their ſeparation from 
e the gold, they are obliged to uſe quickſilver. Sometimes they find 
% mineral ſubſtances, which, from their being mixed with platins, 
« they chuſe to neglect. This platina is a ſtone (pirdra) of ſuch reh- 
« ſtance, that it is not eaſily broken by a blow upon an anvil. It is not 
“ ſubdued by calcination ; and it is very difficult to extract the metal it 
« contains even with much labour and expence.“ | 8 
In the before- mentioned work, Chap. 11. the ſame author, when 
fpeaking of the remaining works of the Indians of old, ſays, * the pe- 
«< cula wrought out of ſtones, which are found in the places of worſhip 
«of the Indians, are of two kinds, in relation to the matter of which 
ce they are made: one of theſe is called Piedra de luga, the other Pie- 
« dra de Gallinazo. The firft of theſe is Tmooth, of a leaden colour, 
« and not tranſparent; they are uſually found wrought of a circular 
„figure: one of the ſurfaces is plain, and as ſmeoth as though it were 
« made of a kind of cryſtal; the other ſarface'is oval, or rather ſome. 
« what ſpherical, and not ſo much burniſſied as the plain one. Altho 
& they vary in their ſize, they are commonly from 3 to 4 inches M 
4 diameter; but he has ſeen one that was 1+ foot in diameter. It's 
« 'principal ſurface was concave, and much augmented” the ſize of ob- 


. Of a new Semi. Metal called Platin-. 
« jects, as it's poliſh was in as great perfection as though it had been 
> on. e 


« worked by a dextrous artiſt in theſe times. 
This ſtone has certain veins, or hair- like appearances, on it's fur- 

« face; Whereby it is rendered leſs fit for a {pcculum and is apt to 

« break in theſe veins in receiving 7 blow. Many are perſuaded, or 

te at leaſt ſuſpect, that the matter of theſe is a caſt compoſition; and 

« although there are ſome 282 of this being ſo, they are not 

« ſufficiently convincing. In this country there are gullies (quebradas) © 

« where the mineral of them is found rough, and from hence ſome 

« are always taken; but theſe are not now wrought for thoſe purpoſes 

« for which heretofore they were employed by the Indians: but this is 

« no reaſon but that ſome of them may have been caſt, as with. the 

« ſame material taken out of the mine, they may have been made ar- 

« tificially, and thereby have received a greater degree of perfection, as 

« well in their quality as in their figure.“ He ſays further, „that, 

ce although at preſent, theſe, as well as ſeveral other things found there 

« are but of ſmall value, nevertheleſs they are extremely curious, and 

« worthy to be eſteemed, as well for their great antiquity, as for their 

being the performances of thoſe barbarous people.“ os 

Some of theſe piedras de inga I now take the liberty of laying before 

the Society, both in their rough and in their poliſhed ſtate. They were 

brought hither with ſeveral other curioſities from America, by Don Pe- 

dro Maldonado, and were preſented by him to the Pręſident, who was 

leaſed to put them into my hands. They are doubtleſs of a metalline 

5 e and have, in my opinion, evident marks of having been 

fuſed and caſt. They very much reſemble, as you will fee by com- 

paring them, the plating before mentioned: and thou h they are called 

(piedras) ſtones by Don Autonia d'Ullga, he likewiſe gives the: ſame 

appellation. to the. platina. I cannot therefore help recommending to 

ſome curious Metallurgiſt of the Society to make the experiment, whe- 

ther or no, when the piedras de inga are, by a proper proceſs, diveſted 

of their ſtony and other heterogeneaus parts, the metalline ręſduum will 

not reſemble, as well in ſpecific gravity (for which it is ſo remarkable) 

as in other properties, the purified patina: now. before us 

4. In January 1742-3. there were brought from Jamaica, in a man —# Yr 

of war, ſeveral bars (as thought) of gold, conſigned from different 3 4 

merchants of that iſland, to their different correſpondents here, as bars cp. ge 

of gold. Theſe bars had the ſame ſpecific gravity, or rather mare than Dec. 20.17 50. 
gold, and were exactly like that metal in colour, grain, c. A piece 
of one of theſe counterfeit bars was ſent to the mint to be teſted, and 
it was found to be 21 carats 3 grains worſe than ſtandard. | 
53. The gentleman, whoſe experiments on platina I mentioned to the Ext-a2 of a 
Royal Society, was Mr Charles Mood, who permitted me to make what /*tter from 


uſe of them I pleaſed ; and I did not pretend to have made any new m cal 
diſcovery, nor to know ſo much of that body, as hath lang been known N K. . 
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676 a new Semi- Metal called Platin 3 
fon, F. R. S. to the Spaniards. I might indeed have made uſe of his authority; but 
| Es ors 5 he was not ambitious of appearing in print. 
—9 — The chief thing about Which I had any difficulty, was what had been 
5 3 | 12 2 1 " . arts (ts 42 T) 
upon the Pla - Aflerted of the platina's reſiſting the force of lead in coppellation. This 
tina. Ibid. experiment I have tried therefore, by adding to gr. ærvi. of plating, 
p. 594 ted 16 times it's weight of pure lead, that I had myſelf reduced from 
denen litharge. To the lead put into a coppel, and placed in a proper far- 
Feb. 13 1750. 1 2 | | ; 12 
Read Feb. 28. nace; as ſoon as it was melted I added the platina, which in a ſhort 
1750-51, time was diſſolved in the lead. After the lead was all wrought off, chere 
a remained at the bottom of the coppel a pellet of platina, which 1 found 
to weigh only gr. xxi.; fo that, in this operation, the platina had loſt 


” 


near of it's weight. "bs © 
According therefore to this experiment, the platina does not wholly 
reſiſt the force of lead in coppellation ; but, by repeated operations 0 
that kind with larger quantities of lead, may probably all be deſtroyed: 
and by ſuch repeated coppellations, gold and filver may very likely be 
refined from it; although what was before aſſerted may hold pretty 
a with regard to the common coppellations of the afſayers and re- 
ners. | An | wy. "IM 
Mr Wodd ſaid, that, in his experiment, he thought the plating ra- 
ther gained than loft in weight by coppellation. This might happen 
from ſome ſmall mixture of lead, or other metal continuing with it 
after it remained no longer fuſed, DEE e 
From this ſingle experiment I will not be quite poſitive that lead 
thus conſumes ſome ſmall quantity of platina, ſince it is poſſible the 
Platina uſed might not be pure. Beſides, in order to keep it longer in 
fuſion, I urged on the experiment with an uncommon degree of heat, 
eſpecially towards the end of the operation ; although I think no great 
error could thence ariſe; as 5s of ſilver, which I coppelled at the ſame 


time, had loſt only gr. ij. in the operation. "0"; | 
I am told that one Mr Ord, formerly a factor to the S. S. Company, 


took in payment from ſome Spaniards gold, to the value of 500/. ſter- 
ling, which being mixed with platina, was ſo brittle, that he could not 
diſpoſe of it, neither could he get it refined in London, ſo that it was 
quite uſeleſs to him: although, if no error hath been committed in the 
above-mentioned experiments, it might probably have been rendered 
Pure 1 a much larger doſe of lead than is uſually applied for that 
purpoſe. | . | es | 
K To my memoir I might have added, that, attempting to cleanſe a 
arcel of the native platina from the black ſand, wherewith it was mix: 
ed, I found that a great many of it's grains were attracted by the mag 
net I made ule of for that purpoſe. This circumſtance 1 took notice 


in a letter to Lord Lonſdale two years ago. 


Extrat of e XXXIV. As the Natural Hiſtory of Penſa is but little-known, and 


Alter from the authors of the Univerſal Hiſtory have given no true account of = 


Of the Perfian Everlaſting Fire. . 
_ everlaſting ſacred fre which the Gamers worſhip,” I'ſhall'now ſend you Dr James 
a deſcription thereof, which you may depend upon, as: there was a 1 8 
ng + Ca BE r Oi be er ee e „%. of the 
Ruſhan army for ſome years in the kingdom of Dageſan, where'that ©, rina“, 
fire is; and I took down what T am going to relate from the mouths %, t H. 
and journals of many officers that were there, and more particularly Baker, F. R. S. 
from what was communicated to me by Archiater Fiſcher, who recei- A the 
ved an account thereof from Dr Lerch, ! Phyſician of that army. + "dre =, 
This perpetual fire riſes out of the ground in the peninſula of Al ſcbe- No. 487. p. 
ron, about 20 miles from Batu, and 3 miles from the Caſpian ſhore! 296. Apr. &c. 
The ground is very rocky, but das 4 fallow covering of earth over it. 1748. dated 
If a little of the ſurface be ſeraped off, and fire be applied to the hol- 7 p 2 * 
low, it catches immediately, and burns without intermiſſion, and almoſt "be Prog 
vithout conſumption; nor is ever extinguiſhed, unleſs ſome cold earth 1748. 
be thrown over it, by which it is eaſily put out. 


I bere is a ſpot of ground, about two Bugliſb miles large, which has 
this very wonderful property; and here is a caravanſury, round which 
are many places where the earth continually burns; but the moſt re- 
markable is a hole about 4 feet deep, and 14 feet in diameter. In this 
caravanſary live 12 Indian priets, and other devotees, who worſhip the 
fire, which, according to their traditions,” has burnt many thouſand 
years. It is a very old vaulted building, and in it's walls are a great 
many chinks, whereto if a candle be applied, the fire catches inſtanta- 
neouſly, and runs inſtantly wherever the chinks communicate; but it 
may be eaſily extinguiſned: they have hollow places in the houſe fitted 
to their pots, which they boil without any other fuel; and inſtead of 
candles, they ſtick reeds into the ground; from the tops whereof, upon 
applying fire thereto, a white flame immediately comes forth, and con- 
tinues to burn without conſuming the reeds, until they think proper to 
extinguiſh it, by putting little covers over them for that purpoſe. _ 

They burn lime of the ſtones dug hereabouts, firſt making an hollow 

in the ground, and then heaping the ſtones on one another. This done, 

on applying fire to the hollow, a flame burſts out, and is diſperſed at 
once with a very great crack through the whole heap of ſtones; and 
after it has continued burning for 3 days, the lime is ready: but ſtones 
placed in this fire for ſetting their pots on never turn to lime; which 
cannot be made but by heaping them on one another. The earth and 
ſtone are no farther warm than where the fire reaches: and what ſeems 
very well worth obſervation, this flame of fire gives heither ſmoke nor 
ſmell, however great it be. e e ES OAH cc 

About an Engliſh mile and half from this place there are wells of 
white naphtha , which is exceedingly inflammable; and though the 
flame of napht ha affords both ſmoke and ſmell, it is highly probable the 
perpetual fire I have been deſcribing is owing to naphiba, but fo puri- 
tied, in filtering through the ſtone, that it becomes diveſted of all ſuch 
particles as produce ſmoke or ſmell. The ſtone and earth are grey in 
colour, and ſaltiſh to the taſte; and indeed much ſalt is found on this. 


— 
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peninſula of Alſelleron. There is alſo a ſalt lake, near the fide of which 
dhe white naphtha flows by 5 different ſprings, - This #aplhiba is made 
| uʒſe of only in the medicinal way. It is yellowiſh from the ſpring, bur 
when diſtilled reſembles ſpirit of wine. They give it internally, for 
gonorrhœa's, diſorders of the breaſt, and for the ſtone ; and they ap- 
Ply it externally in gouty caſes, contractions of the ſinews, and cramps, 
Black napbtha is produced 8 or 9 miles from the perpetual fire; it is 
thick, and being. diſtilled grows not clear but yellow. About Ratz 
there is ſome of it ſo thick, that they employ it for greaſing wheels; 
but the beſt and greateſt plenty, is at Balachame, where there are above 
50 ſprings, the greateſt whereof” produces every day 590 dan, each 
Satman containing ten Ruſs pounds, which are ſome what leſs than F. 
n weight. You hear it make a conſiderable noiſe in rifing out of the 
ground, though the ſpring be 20 fathom deep. dan 
In Batu they have little or no other fewel to burn beſides naphths, 
but it muſt be mixed with earth or aſhes to make ut fit for uſe. The 
fire it makes is only good to boil with; and this inconvenieney attends 
it, that all their food ſo boiled ſmells and taſtes of naphthg. For baking 
and roaſting they make uſe of abrotanum, abſynthium, and ſuch- like; 
but in general naphtha is their fire. 0 „ 
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Magnetical J. IR Knight, of Magd. Coll. in Oxford, being introduced to a 
Experiments, | 1 meeting of the R. S. produced, before the gentlemen. there 
Heu before preſent, ſeveral curious artificial magnets contrived. by himſelf ; ſome 
= 3 S. 4 of which conſiſted of plain bars of ſteel naked, and other of bars ot 
Kale. on blocks of the ſame ſubſtance, armed with iron after the common man- 
Tharkday, ner of natural loadſtones: but, as he was apprehenſive the trials he had 
ov. 15, before made of the weights theſe magnets were reſpectively capable of 
1744. Read lifting, could hardly be repeated with ſufficient exactneſs and advantage 
od, 5 42)- before ſo large a company, he deſired to refer himſelf, for thoſe par. 
461. 5 5 ticulars, to what the Preſ. had ſeen at his lodgings on the th, 
1744. Igth of the ſame-month. 5 „ 
Whereupon the Preſident acquainted the company, that he had lately 


* 


been ſeveral times at Mr Knight's lodgings, where he had ſeen many 
experiments made with his artificial magnets z and that, particularly on 
the days above-mentianed,. he had been preſent, and had taken minutes 
of the following trials then made by that gentleman z by which it ap- 
peared, that, | e A 


Antal 3 „ 22365 
A ma Sch - cornered bur of ſteel; of the length 'of zubes = 
10 0 A, and of the weight of about + an ounce Trop FE by one 
it's ends about 11 of the ſame ounces. © | 

That anothe r plain bar of ſect of à paral Anm of the laagth 
4% N eee E 
weighty 2 ounces 83 —pennyweight, litted, nenn by one of it's 
ends 20 Troy ounces. = 
That a ſteel bar, almoſt of the Tame form us the laſt, but only ” 
inches in lengrh, capped or armed with iron at each end, cramped with 
filver, and Weighing all rogather one onnce 14 penny weight, lifted by 
the feet of the armour full 4 pounds Troy. 

That a ſingle block of Tteel of a paralle clopiped form, almoſt 4 inches. 
long, 1 inch mn height, and 44 of an inch in thickneſs, armed with. 
iron, cramped with brals, ſuſpended by a ring of the ſame, and weigh- 
ing all together 14 Ounces 1 pennyweight, lifted by che feet of the ar- 
mour 14 pounds 2 ounces Troy weight. 

That a compound artificial magnet was alſo tried, conſiſting of 12 
bars of ſteel armed; and that it was found to lift by the feet of the ar- 

mour as the laſt, 23 Troy pounds, 21 ounces. 

The 12 bars, compoling this laſt magnet, were each. a little more 
than 4 inches long, i of an inch in breadth, and of the ſame in 
depth, weighing one with another about 29 r each. They 
were all placed one upon another, ſo as to CA th together one parallelo- 
piped body, of the common length and breadrh of the ſeveral bars, but 
of the height of near 2 inches, being the ſum of the reſpetive thick- 
neſſes of all the bars taken together: and this parallelopiped body, be- 
ing cramped with brafs, and fitted with an handle of the ſame metal, 
was armed at the 2 ends that were made up of the common extremities: | 
of all the bars, with 2 ſubſtantial pieces of iron, after the common man- 
ner of arming natural loadſtones, the whole frame weighing together 
about 20 Troy ounces. 

HBeſides theſe, the Preſident made alſo the following report of ſome 
trials he had ſeen made at the fame time of the effects of an art Mr 
Knight is maſter of, by which he can improve or increaſe the Kiting 
powers of natural Joadftones. | 

He carried with him, on Wen. Nov. 7. a ſmall i. Fre tow | 
longing to an acquaintance, which weighed, with it's armour, 7 penny- 
weight 14 grains; but being reputed but of an ungenerous nature, 
took up, and with ſome difficulty, barely a ounces. Mr Knight took 
it into his ſtudy, and, returning it in about a minute, it then took up 

better than 4. ounces. with eaſe : but, upon his ſaying, it would till gain 
ſome more ſtrength, by remaining with him ſome time, it was left till 
the 13th, when it took up diſtinctly, with the ſame apparatus as be- 
fore, 6 ounces 18 penny weights and 3 grains; ſince which time nm 
alſo ſeveral: times been found to lift nearly the ſame W 


$ Magnetical Experiments, © ox 
Knight-further, at the: ſame time, ſhewed the Preſident che fol. 
lowing inſtances of his ability to invert or change the direction of the 


Mr 

poles in natural loadſtones. %% gti ode dear e 
Such a ſtone belonging to Mr Fr. Haukſbee, weighing about 5 ounces 
and 14 penny weights; of an irregular cylindrical form, with 2 of the 
ſides ſomewhat flatted, upon which armour had formerly been applied, 
had the direction of it's polarity from one of theſe flatted ſides to the 
other, notwithſtanding the ſtone had a diſtinẽt grain running at right 
angles to that direction. It was tried and obſerved, that one of theſe 
flatted ſides ſtrongly attracted the N. end, and repelled the S. and that 
the other attracted the S. and repelled the N. end of the magnetic 
needle. The end of the ſtone, attracting the S. end of the needle, was 
then marked, by the rubbing of a piece of ſilver upon it, as upon a 
touchſtone: after which Mr Knight carried the ſtone into his ſtudy; 
and, reproducing it in about a minute, ſhewed, that the poles were 
then directly inverted ; and that the ſame end, which before attracted 


the S. end of the needle, now attracted the N. and repelled the S. and 


vice dar JB. 152): ach NN Ae ae ee T4 een bong nic let Wn 

After this, Mr Knight, again taking the ſtone, brought it back in as 
fhort a time as before, with the direction of it's polarity turned at right 
angles to it's former direction, and into the direction of the natural 
grain of the ſtone, the poles now lying in the flat ends of the cylinder; 
one of which, being the ſmoother end, attracted the S. end of the needle, 
whilſt the other, which was of a rougher texture, attracted the N. end, 


and repelled the S. end of the ſame : when it was alſo obſerved, that 


the polarity appeared ſtronger in this caſe, than either of the former. 

. Laſtly, Mr Kz:ght, in about the ſame time, inverted this laſt direc- 
tion of the poles, keeping it ſtill parallel to the axis of the cylinder, but 
cauſing the ſmooth end of the ſtone to attract the N. end of the mag- 
netic needle, and the rough end to attract the S. and repel the N. end 
of the ſame needle. 22 1 
Acſter this report, Mr Night proceeded to ſhew, at the meeting, 
ſome of the ſame artificial magnets therein mentioned; and it wWas 
found, that the compound magnet, conſiſting of 12 ſteel- bars, which 
had, in the experiment made before the Preſident, lifted 23 pounds 2x 


ounces Troy weight, did here, under all the inconveniencies and diſad- 


vantages of a crouded room, ſtill lift a weight amounting to 21 pounds 
and 11 of the ſame ounces. 1 W e ITLOIGN oO ON 
It was alſo found, that the ſingle armed block of ſteel, which had 
before lifted 14 pounds and 2 ounces, did here, under the ſame, diſad- 
advantages as the former, lift 13 pounds and 7 ounces of like Tr 
weight. | FV 95 e 
And, laſtly, Mr Knight produced to the company the above- men- 
tioned natural loadſtone belonging to Mr Haukſbee, but with the dixec 
tion of it's polarity again altered from what it was when it was laſt ſeen 
by the Preſident. ö 7 TP 


| | Magnetical Experiments, | 
Pi. S. Since the artificial magnets: mentioned in the foregoing paper, 
Mr Knight has cauſed: ſome others to be made of a leſſer ſize, but 
of a very great lifting power: and one of theſe, weighing without 
it's armour juſt an ounce, and with the armour, cramps, and rings, 
1 ounce 17 penny weights, lifted, before the Preſident of the Society, 
on Friday Fuly 27, 1745. 6 pounds and 10 ounces Troy weight. 
This magnet conſiſted of 3 plates of ſteel, each 2 inches long, + of 
an inch in breadth, and not above f an inch in thickneſs : 
they were laid flat upon each other, and ſcrewed together by 2 
ſmall braſs. ſcrews going through the 3 plates. After which, the 
little parallelopiped block ſo made up, was armed with iron at the 
two ends, cramped together with ſilver, and fitted with a double 
ring of the ſame metal, for the convenient holding of it. 
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II. 1. Being on Wed. Feb. 11. at the houſe of Mr Knight, I did 4 collection af 
there in company with Will. Jones, Eſq; ſee the following experiments; o — 
which Mr Kuigbt was deſirous I ſhould, as on this day, report to the „% 
Society: before whom he is alſo now prepared to exhibit the ſame, as R s. 4% 
well as the circumſtances of the place and the number of the company Gowin | 
will allow. | E A : den e II. 5. +4. Kmght, M.B. 

He firſt produced two almoſt equal bars of hardened ſteel, to which . - ” " 4 7 
he had communicated a ſtrong magnetic virtue. Theſe bars were near- No / 6 4 

ly ſquare, each being of the length of about 15 inches gs, and of the 656. Oct. &c. 

breadth and thickneſs of a little more than + an inch: one of theſe bars 1747. Read 

weighed 2 pounds and 6 pennyweight Troy, the other 4 pennyweight F greg 

leſs than 2 pounds; and either of them readily lifted with one of it's K of 

ends better than 3 pounds. 5 Wha | P21 " ſome magnet. 

Theſe bars were then laid down on a table, ſo as to be nearly in one Exp exbibited 

and the ſame ſtrait line, the N. pole of the one being next to the S. „re che R. S. 

pole of the other, and at the diſtance of about an inch from it: that is 3 
to ſay, that the N. poles of both bars were pointed the ſame way, but TH 3 | 
without any regard to the poſition of the natural meridiaa. Preſident, a 

Mr. Knight then produced a piece of natural magnet, which was one 5% before ſeen 
of the ſame he had formerly made uſe of, in ſome-experiments he had 2 N 
before ſhewed to the Royal Society. This piece was in length an inch ae 

and , in breadth 25, and in thickneſs about , of an inch at a me; 7ior on the 
dium, being conſiderably thicker at the one end than at the other. 1175, was 
This piece of magnet was then applied, ſo as to lie between the 2 pleaſed to 

firſt mentioned bars, with it's thin end cloſe to the N. pole of one of u 28 

them, and it's thick end cloſe to the S. pole of the other. After it ha FO 

lain in this poſition a few moments, it was taken out, and upon pre- 

ſenting it to the magnetic needle of a ſmall compaſs- box, it was obſer- 

ſerved that it's thinner end, the ſame which had Juſt deen contiguous to 
the N. pole of one of the bars, attracted the N. end of the needle; and 
that the thicker end, the ſame which had been contiguous to the S. pole 

of the other bar, attracted the 8 end of the ſame needles ee. 
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This fame piece of ſtone was. then again put in berween the bars, in 
in a contraty poſition z/ the thicker end now lying next to che N. pole 
of one of the bars, and the thinner end next to the S. pole of the other, 
After a few moments it was again taken out, and preſented as before to 
the compaſs. box: when it was found that the thin end now attracted 
the S. end of the magnetic needle, a that the thicker end attracted 
the N. end of the ſame. 

I The piece of ſtone was then again placed between the bars a8 at the 
firſt, and being again taken out and preſented to the compaſs box; the 
thin end was again found as at the firſt to draw the N. end, ma the 
thick end to draw the S. end of the needle. 

This ſame piece of magnet was then again placed between the ban, 
but in a poſition at right angles to both the former, one of it's lides 
being now contiguous to the N. pole of one of the bars, and it's other 
fide to the S. pole of the other. After which being again in a fey 
moments taken out, and preſented to the compaſs- box as before; it wa 

found that the ſide which had been in contact wich the N. pole of one 
of the bars, did attract the N. end of the needle, and that the other fide 
which had been in contact with the S. pole of the other bar, did attract 
the S. end of the ſame needle: whilſt the two ends of the ſtone in which 
the polarity was before obſer ved, were now found to be indifferent to 
either end of the needle; fo that the line of direction of the poles in the 
ſtone now lay at right angles to the poſition in which it was ſituated in 
the former expernnents. 

Mr Knight then produced 2 ſteel needles, of the ſame ſort as thok 
which are uſually. fixed to the cards of ſea-compaſſes. Theſe needles 

wire of the length of 5 inches and , and weighed ſeverally with ther 
* 7 penny weight 8, and 7 pennyweight 9 grains; one of theſe was 
red and of a blue colour, andthe other was quite hard. He all 
ny aced two iron weights, feverally weighing 14 pennyweight 22 
grains, and 15 penny weight 5 grains, both nearly of a cya form, 
but with ane of the ends rounded off. 

The 2 large bara were then placed in a line, as in the former experi 
ments, but with their ends ſo near together, as only co admit of the 
cap of one of the needles between them 

The tempered needle was then placed flat upon khe bars, ſo th 

nearly one half of it reſted upon one bur, and this other half upon'the 
other, the cap lying- between” the two. The needle was preſſed cloſe 
do the — this poſition, after which the bars were drawn away, 
both at the fame time contrarywiſe, till: chey- were elenr- of the nsedie! 

and this Operation ws repeated 3 0b. times : after wich that end of 
the needle which had, reſted upon the N. part of one ef the bars, Was 
found ſtrongly to. attracꝭ the N. end of the needle in the compaſs-bor 3 
e which had reſted upon che S. part of the other bat, 
vas found-to- aa in Ike. menner the Send: of the faine needle in dhe 
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be very confiderable, it lifting eafily with either of it's ends, the two . 
iron veg abovementioned, when cemented the one to the other wick 


wax, and weighing together 1 ounce 19 pentyweights 3 grains. | 
| The hard ON way then apphed to the bars like the other and with 


the very fame ſucceſs, it lifted alſo, as the other had done, both the 


weights together. 5 SOUR . 

The two needles were then themſelves applied to each other, firſt che 
N. half of the one, in a contrary direction, to the N. half of the 
other; and then the S. half of the firſt, in a like contrary direction to 
the S half of the laſt ; and from theſe feyeral pofitions, they were ſeve- 
rally drawn till they were clear of each other, and this feveral times 
fucceſſively : after which operation it was found that the tempered 
needle had loft fo far it's virtue, that it's N. end had hardly any effect 
upon the needle in the box; that it's S. end even began to attract the 
contrary end of the needle from what it did before, and that it was no 
longer able to lift at either of it's ends any ſenſible weight. | 

But as to the hard needle, that ſtill retained a conſiderable ſhare of 


it's former virtue; it's ends ſtill ftrongly drawing the fame ends of the | 


needle in the compaſs box as they drew before, and either of them lift- 
ing with eafe the heayier of the two above-mentioned weights. 
Mr Kzight then produced one of it's common ſmall magnetie bars; 


the which being applied to the forementioned large bars, in the ſame = 


manner as the needles had been applied to the ſame, but in a poſition 
contrary to that of it's preſent polarity, it had it's poles thereby coun- 
terchanged or inverted, and was found to lift at that Which was now 
become it's northern end, the weight of 6 aunces 8 pennywerghe and 5 
rains. | i Mem 

s He laſtly produced one of his large artificial armed magnets, com- 
poſed of ſeveral thin plates of ſteel cramped together, with which he 
acquainted us he had ſome time before lifted 36 pounds, and with which 
he did now actually lift before us 37 pounds g ounces and three fourths. 
The tempered needle ſpoken of above, and which had nearly loſt all 
it's virtue, had the fame again reftored in great meaſure, _ being 
touched in the common way, on the armed poles of this artificial mag- 
net; after which it diſcovered a ſtrong verticity, and was able to life at 
one of it's ends, the heavier of the 2 abovementioned weiglits, that is 
to fay ſomewhat more than three quarters of an ounce. 

The hard needle which ftill retained, as has been obſerved, a conſide- 
rable part of the virtue it had acquired by the touch of the large ſteel 
bars, was laftly touched alfo in a contrary ſenſe, upon the armed poles 
of this artificial magnet; whereby it not only loft che polarity yer re- 
maining, but acquired a new one the other way, it would not however 
after this Iaſt touch lift more than g pennyweight, = SE 


ments were made, and which I prefume wilt now be verified 
Mr Knight is here prepared to > | _ Y es 
Of, , 1 


This is the true ſubſtance, of the minutes Ftoo, when thelr experi 
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| After the reading of this report, Mr Knight did accordingly produce 


. 


before the Society the two large bars and all the other particulars therein 


An account of 
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the ſame. 
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dition I let them lie for about a month, and then tried if they wel 
lift the ſame weight as before, which I found they did, and 1 thought 
Vith more vigour. After this I repeated the experiment with other | 


mentioned, with which he publickly repeated all the ſame experiments; 
which notwithſtanding; the diſadvantagious circumſtances of the place, 
ſucceeded perfectly in every particular, and to the entire ſatis faction of 
all the company. _ | 6 4 
It was then further propoſed, that the tempered needle, having it's 
virtue again deſtroyed, ſhould be touched upon the fine armed 7erellg 
belonging to the Society, which was the noble preſent of their late wor- 
thy member the R. Hon. James E. of Abercorn, and is eſteemed one of 
the beſt in England, and is ſaid to have lifted in his Lordſhip's hands 
upwards of 40 pounds: the ſame was immediately brought, and the 
needle being touched therewith, was found to have acquired a ſtrong 
polarity, and to lift about the ſame weight, as when it was before touch- 
ed upon by Mr Knight's large armed artificial magnet; that is to fay, 
about 15 penny weight. ä a ; 

2. The apparatus for touching of needles, which I fometime fince 
the honour to ſhew before the R S. was as perfect as I could have 


.1 Wiſhed, as far as relates to the intended uſe of it: but the manner in 


which the two bars were diſpoſed in their caſes made the length of them 
ſomething incommodious, eſpecially in thoſe of the largeſt: ſize; This 
made me deſirous of trying if ſome method could. not be found out of 
placing the bars parallel to each other without danger of weakening their 
force, by which means the caſes would be reduced to half their length. 
I remembered that ſome years ago, I had tried ſome experiments to 
this purpoſe, by placing ſome bars parallel and in conta&, but ſo that 
their poles were turned different ways: in which poſition I found the 
virtue of ſome of them remained pretty entire, but that others were 
weakened thereby. I imagined the reaſon of their loſing their force 
was this ; that the magnetic virtue was by degrees habituated to pals 
out of the ſide of one bar into that of the other in contact with it, and 
thereby was hindered from arriving at the ends in it's full vigour, The 
reaſon why ſome ſuffered more than others was doubtleſs to be aſcribed 
to their difference 1n temper. I repeated the experiment about two 
months ago, with alittle alteration. I placed the bars parallel with their 
poles in, an alternate poſition, as before, but not in contact, having kept 


them at the diſtance of about + of an inch. Then] applied to their ends 


two pieces of ſoft iron. Each piece was laid acroſs from the N. end 0 
one bar to the S. of the other, in the ſame manner as the lifter is ap- 
plied to the feet of an armed loadſtone. The intent of this was to draw 
the magnetic virtue thereby down to the ends of the bars, and to con- 
vey it through the pieces of iron from one to the other. In this con- 
they would 
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bars of various ſizes, and with the ſame ſucceſs : I have therefore now 
ventured to fit them up in caſes in the manner juſt deſcribed. 25 
The ſucceſs of this experiment had led me to another improvement: 
provided a caſe of braſs that would juſt contain two bars ſuch as are 
ſold for 3 a guinea; At one end of the caſe were fixed two feet of ſoft iron, 
like thoſe of an armed loadſtone, the upper ſurface of which was within 
the caſe in contact with the ends of the two bars: which being parallel 
to each other, and their poles in an alternate poſition, the N. end of one 
bar will be in contact with one of the feet, and the S. end of the other 
bar will be in like manner W 4 to the ſurface of the other foot. Upon 
fitting a lifter to this new kind of armour, I found I was able to ſup- 
port a weight of about 6 pounds: the bars are kept aſunder at the di- 
ſtance of about 4 of an inch, by a ſlip of wood, which ſlides in betwixt 
them. 22k nu ave” CER l 
An inſtrument thus conſtructed ſeems capable of anſwering all the 

purpoſes for which loadſtones are uſed; for when the bars are taken out 
of the caſe, they are fit for touching needles, or other magnetical uſes, 
which may require ſingle bars; when in the caſe, the whole together 
becomes an armed magnet, able to lift a conſiderable weight. And if 
we want to ſeparate iron filings from thoſe of other metals, the feet and 
all the lower part of the caſe will take them up in great plenty, and by 
drawing the bars a little way out of the caſe the filings will fall off. 


3. The cauſe of the ſurprizing pbænomena of the 1 has Some further 


hitherto eſcaped our knowledge, though diligently inquired after by any relating 
men of abilities. Such a diſcovery is not to be made without long an events 
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m from one pole to the Prep. I. 


xp. II. 


Exp. III. 


ef different lengths. 


arrives at the polar ſurface of the other magnet. The curves ariſing 


any poſition whatſoever, the ftream will pal: 


ftream enters. As we baye ſome reaſbn to think it enters at the 
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| | AMagnetical Experiments. 
'becauſe it is of a more uniform texture, than load-RKones, gad will: 
on that account exhibit a more regular appearance. By this exp. the 
curve lines in Which the magnetical matter returns back to the pole 
where it firſt entered, are accurately expreſſed by the arrangement of 
the filings. The largeſt curves are ſuch as take their riſe from one 
polar ſurface, and are extended to the ather ;- being larger in pro- 
portion as they ariſe neater the axis or centre af the polar ſurface. 
Fhoſe curves which ariſe from the fides af a magnetical body, are always 
interior to choſe which ariſe from the polar ſurface ; and are leſs and 


| lefs in proportion to their diftance fram the ends. If any one ſhould 
| dandy; e 


etical matter, which thus diſpoles the filings 
is really moving back in a direction contrary to that with whieh it paſſes 
through the magnetical body ; let him try it in different parts with 3 
ſmall compaſs needle, and the fact will appear beyond diſpute. 
The larger the diftance is fram pole to pole in different magnets, 
the larger will theſe curves be. This appears from examining magneis 
And this is the reaſon why in the ſame magnet 
the curves are leſs in proportion to their greater diſtance from the ends 
of the bars. For the poles from whence theſe curves ariſe ave pro- 
portionably nearer each other. APE TS oo HR 
If the 8. pole of one magnat be oppoſed to. the N. of another, mol 
of the magnetic matter is carried directly out of one into the other; 
and does not return back in curve lines till after having paſſed through 


both magnets. It appears from the arrangement of the filings. that tre 
magnetic matter proceeding from the polar ſurface, docs not now dr 


verge from the axis as before, but runs mare in ſtreight lines till it 


from the fides, which before were bent towards: the oppoſite end of 


the fame magnet, are many of them now bent the contrary way towards 


the correſponding ſides of the. other magnet. Thoſe which are 6 
bent the contrary way, are fuch as are too remote from the oppoſes 
pole of the other magnet to be influenced thereby; and therefore cotr 
tinue their natural courſe,  — + ee 

Whilſt the bars are in the poſition of the laſt experiment, if a {wal 
load-ftone be placed in the ſtream running from one to the other in 
8 through the ſtone : "which 
being again removed, will be found to have a polarity exactly in the 
direction of that ſtream. — 
. the N. or S. poles of two magnets be oppaſed to. each ther de 
flings will exhibit the ance af two ſtreams, meeting; and the 
curves of each will all be turned towards the oppoſite pole of th i 
magnet, The appearance is altogether the . ether two N. ot 
tua S. poles be gppaſed to each other. So that it is not to be deter- 
mined from any of thefe experiments at which of the pol 


les the magnetic 


N. pole 
we may ſuppoſe that the caſe, without danger of error; provided we 


OO Mogmtical Experiments: 3 
build notfing upon the ſuppoſition, But what would” hold' good: (mu - 
. Tatis nope by if the ney ſneuld be true This being ſuppoſed, 

when the S. poles are oppoſtte, the two ſtreams coming out dt chem 
are directly contrary, whereby the magnetic matter is accumulated, 

and therefore diverges fo much the faſter to return back to the N. 

poles. When the N. poles are oppoſed to each other, the ſtreams of 
magnetic matter retufning from the S. poles are directly contraty ; 

and by crouding at once towards each polar ſurface are aecumulated 
betwixt them, and converge towards them ſo much the faſter. 

Theſe 5 experiments feet ſufficiehr to eſtabliſh che truth of the 

propoſition; many mote might be produced ts the ſume put poſe. 


The immediate cauſe, why two or more mag notisal bodies attratt euch Prop. 2 
other, is the fu of one and the fame fiream of magnetical matter 
through them. © 5 | 
It appeared in the third experiment, that when the 8. pole of one Exp. vn 
magnet was oppoſed to the N. of another, a ſtream of magnetic matter 
was carried from one to the other, and did not return back to the pole 
where it firſt entered, till after having paſſed through both bars; and it 
is needleſs to obſerve; that two bars in this poſition are im a ſtate of attrac- 
tion. The fifth experiment ſhewed, that when the two S. or N. poles 
were oppoſed, there was no ſtream common to both. Now it is well 
known, that magnetical bodies in this fituation are ſo far from attraft- 
ing, that they ſtrongly repel. each other. If the third experiment be 
repeated, with the magnets” placed at different diſtances. from each 
other, we ſhall find that more of the magnetical matter will | paſs from. 
one polar ſurface to the other, in proportion as the diſtance betwixt is 
leſs. The attraction is therefore greater as the diſtances diminiſh... And. 
at diſtances where none of the magnetic. ſtream 2 from one magnet 
to the other, there is no ſign of attraction. So that this cauſe is not only 
co exiſtent with the effect, but alſo proportionable thereto. 
If a piece of ſoft iron which has no fixed magnetiſm is any where Bp. VII. 
placed in the magnetical ſtream, it will be in a ſtate of attraction whilſt 
it remains in that ſtream, and. no longer. „ | 
A ball of ſoft iron in contact with the pole of a magnet will. attract E. VIIK. 
a ſecond{ ball, and chat a third, and ſo on, till the ffream becomes too 
weak to produce an attraction ſufficient to ſu a greater weight. | 
Having hung a number of balls to each. other, by applying the firſt Ep: IX. 
to the N. pole of a magnet, upon preſenting. the 8. of another magnet 
to one of the middle balls; all thoſe below it will thereby. be de- 
prived of the magnetie ſtream, and. inſtantly loſing their power of at- 
traction fall aſunder: the ball, to which the magnet was applied, will be 
nes ay and all the others will Mill pegs a ſuſpended.. But if 
N. end of a magnet he prefented,, then the ball to which. it-is. 
Plied will 3 8 NN W OR Te 25 f 
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Magnetical Experiments. 


Bap. Xx. Ina magnet unarmed the magnetic ſtream is carried back on all FD 

in curve lines to the contrary: pole, as was ſeen in Exp. J. but When . 
mour is applied to each pole, the magnetic matter is thereby condu- 
cted to the feet of the armour; and a lifter being thus applyed to the feet, 
the whole ſtream coming out at one pole is carried back through it to the 
other: by which means the lifter is made to adhere to the feet of the 
armour with very great force. When the lifter is thus in contad, 
the magnet ſeems externally to have loſt the greateſt part of it's force; 
though in reality it never acted with more. If inſtead of. the lifter we 
ſuſpend a number of iron balls in contact, they will adhere * — 4 
and hang like a bracelet betwixt the two feet; the returning ſtream 
paſſing now through them, as before through the lifter. Freſent te 


pole of a magnet, and they inſtantly fall aſunder. 


Prop. III. e immediate cauſe of magnetic repulſion is the. confiux. = accumultin 
of the magnetic matter. 


It appeared in Exp. V. that the ſame poles of two Aifferent. magnet 
being oppoſed to each other, there was a conflux and accumulation 
of the magnetic matter; and we find by experience, that all magnetici 
bodies in à like ſituation are in a ſtate of repulſion, 

Exp.XI. Two ſmall bars, the one hard, the other of a ſpring temper, "being 
both magnetical matter, were oppoſed to each other, S. to S, the 
filings produced the ſame appearance of repulſion, as deſcribed in 
Exp. V. then the bars being brought ſo near as to touch each other at 
the ſame poles, the repulſion was inſtantly changed i into attraction. 


A letter from III. The favourable reception which thoſe magnetical experiments 
the ſame to met with, which you lately did me the honour to communicate to your 


the Preſ. con- 
ee Fog learned Society, incourages me to hope, that the following facts are re- 


poles e mag - markable enough to merit their attention. 
nets being 1. I cut a piece of natural loadſtone into the ſhape of a parallelopipec, 
* 0 pla- 1 inch . in length, in breadth + 175 of an inch, 48 oh * in thickneſs; it's 
weight was 3 drams and 10 grains. In this ſtone 1 placed the magne- 
* * tical virtue, in ſuch a manner that the two oppolite ends became, both 
dated London, of them, S. poles ; and the middle was, quite round, a N. pole. 
April 3. 1745. 2. Another ſtone was in length 1 inch 2, in breadth -7 2e and in thick- 
be April 4. neſs about 2; at a medium, it being thicker at one end than at the other! 
775 its weight 1 dram 57 grains. The 2 oppoſite ends of this ſtone I made 
„ both N. poles, and the 2 oppoſite ſides S. poles. 
An irregular ſtone, that weighed about 5 ounces and a half, had 
2 Broad flat ſurfaces oppoſite to each other, at the diſtance of 1 ine 
and 2. I made half of each of theſe ſurfaces a N. pole, and the one 
half a S. pole; ſo that the N. pole of one ſurface was oppoſite to the“ 
pole of the other ſurface, and vice verſa. 
4. I took a ſtone of a pretty good kind, that had a grain very _ 


rent, running the lengthways of it: it was 1 inch ifs in length, 1 inch 5; 5 


— 5 / 


A Deſcription of. a Mariners Compaſs. "5 
in breadth, and it's thickneſs at the ſides was +5 of an inch; but in the 2082 
middle i it being tapered away from the middle to the ſides; it's weight 
was 3 ounces wanting 4 grains. At one end of it I placed a N. pole ſur- 
rounded by a S. and at the other end a S. ſurrounded by a N. pole; ſo 
that the edges of each ſurface had a pole of a different denomination from 
that which occupied the middle, „ 

A great many varieties of this kind might be eaſily deviſed, but the 
examples ſeem ſufficient to ſhew how manageable the magnetic virtue 
is in reſpect to it's direction; and how defective moſt of the hypotheſes - 
are, which have been raiſed to account for the phenomena of the load- 
ſtone. 


IV. The diſcovery of the mariners compaſs has probably been of more 4 deſcription 
general and important uſe to human ſociety, than the invention of any ?/ © e 
one inſtrument whatſoever: and yet ſo far have they been from ſtudy- tried by e 
ing the improvement of it, that there would be no abſurdity in ſuppo- Vin Knight, 
ſing that the firſt which was made might be as much ſuperior to thoſe M. B. F. R. S. 
in common uſe now, as the moſt improved inſtrument we have is Ne. 495. 
ſuperior to it's firſt contrivance. | 9, * 

The compaſs which appeared before this Society laſt year on account N. % july 5. 
of it's being rendered uſeleſs by lightning *, was what afforded me the 1750. 
firſt idea of their imperfections, ſome of which I then enumerated ; 
but others have ſince occurred to me, ariſing from the ſtructure of the 
needle, which I had not ſufficiently conſidered at that time. It was 
then obſerved, that almoſt all the compaſſes on board our merchant- 
ſhips had their needles formed of two pieces of ſteel wire; each of which 
was bent in the middle, ſo as to make an obtuſe angle; and their ends, 
being applied together, make an acute one; ſo that the whole repreſents 
the form of a lozenge; in the centre of which, and of the card, is placed 
the braſs cap. I procured 20 cards, with needles of this kind fixed to 
= them ; and after touching them with a pair of large bars, I tried each 
of them, with the ſame cup and pin, by drawing them aſide 9oꝰ from 
the true point, and then ſeeing where they would reſt. I found them 

all to vary more or leſs, either to the E. or W. and ſome of them as far 

as 89, Few of them came to the ſame degree twice together; and 
when they did, that was never the true point. In ſhort, they not only 
varied from the true direction, but from one another, and from them- 
ſelves. I then tried, by drawing them gently aſide, how far I could 
make them ſtand from the true point, without returning; and found 
they might frequently be made to do it at the diſtance of a whole point oo , 
on either ſide. One of them, which generally varied 6 or 70 to the E. * 

being drawn the ſame way, would ſtand at 169. 1 wy | 

All theſe. irregularities are owing to the ſtructure of the needle: for - 

the wires, of which it is compoſed, are only hardened-at the ends; and 


* 


1 See Art. VI. of this Chap. | Bog 
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14 Diſtviprion of a Mariners Compaſs. „ 
that is done by making the ends red hot, and quenching them in water 
Ff all theſe ends are not equally hard, or If one end be hardened higher 

up than the other, when they come to be put together, in fixing them 
o the card, that end Which is hardeſt, will deſtroy much of the virtue 
of the other; by Which means the hardeſt end will have moſt power in 
directing the card, and muſt conſequeſtiy make it vary towards it's 
don irection. If you retouch theſe wires when fixed to the card, the 
error will till remain ; for that wire which is beſt hardened will always 
become the ſtrongeſt. Confidering how untertain this method of har- 
dening the ends of the wires muſt be, it is a great chance if they ſhould 
once in an hundred times be equally and uniformly hard: and unlef 

they are, the card to which they are fixed muſt neceſſarily vary, _ 
The wires being diſpoſed in the form of a lozenge, is the reaſon why 
theſe cards had ſo little force, that they might be made to ſtand at the 
diſtance of ſeveral degrees, on either fide the point from whence they 
were drawn. For all magnetical bodies receive an additional ſtrength, 
by being placed in the direction of the earth's magnetiſm, and act pro- 
portionably lefs. vigorouſly when turned ont of ft. Wherefore, when 
theſe kind of needles are drawn aſide from their true point, two of the 
araltel ſides of the lozenge will conſpire more directly than before with 
the earth's magnetiſin ; and the other two will be leſs in that direction: 
by which means the two firſt ſides will very much impede it's return; 
and the two latter will have that impediment to overcome, as well a 

the friction, by their own force alone. 8 2 
Ide needles that are uſed on board the men of war, and ſome of 
the larger trading ſhips, are made of one piece of fteel, of a ſpring tem- 
per, and are broad towards the ends, but tapermg towards the middle, 
where a hole is made xo receive the cap. At the ends they termine in 
un angle greater or lefs, according to the {kill or fancy of the workman. 
Now, though the worft of theft are infinirety 2 le to thoſe-of wire, 
yet the beſt of them are far from being perfect. Every netdle of this 
form has 6 poles itiftead of two. There is one at each end, two where 
it becotrres tapering, amid two at the Hole in the Taiddte. This is owing 
to their ape; for the middle part being very fender, it has not Jub- 
ſtance enough to conduct the magnetic ſtream quite through from one 
ond to the other. All thefe poles àppear very diſtincxty, When cxamin- 
ed With a glaſs that is fprinkled over with magnetic ſand. Weverthe- 
Ks 'this circumſtante dots not hirider the needle from pointing true; 
but as it has leſs force to move tlie card, titan when the magnetic ſtream 
1 * curves fromm one end to the other, it is Tertainly an im- 

perfection. e . * 
I examined a hard netdle of tits fort, whofe ends were very broad, 
und termimated in an axute angle; and obſerved, that, tho” it's motion 
Was very free and vigorotts, yet 1 could make it ſtand one degree on 
either ſide the true point; and being at a.loſs to account for it, 1 tried 
8 ie ſand, and 


what appearance it would make under a glaſs with magnet 
what appearance it would 158 A magnet 3 
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A Deſcription of a Mariners Compaſs. © 
diſcover'd that the magnetic ſtream came out of the ſides, which formed 
the acute angle at the 820 in lines that were almoſt perpendicular tq 
thoſe ſides, and then was bent round to ga to the other pole ; from 
whence I concluded, that when the needle was drayn a little from the 
true point, the ſtream, which came out of one of theſe ſides, would be 
more in the direction of the earth's magnetiſm than before ; on which 
account it would act ftronger in retaining the needle in that ſituation, 
than the ſtream of the other ſide in reſtoring it; eſpecially as that ſtream 
would be now weaker, on account of it's being turned gut of the mag- 
netical line, and would have the friction betwixt the cap and pin ig 
overcome at the ſame time. oe has 

I tried two other needles, whole ends were formed into angles very 
obtuſe, and could not find that * were liable to the ſame gbjection. 

Two needles, that were quite ſtrait, and ſquare at the ends, were 
found to have only two poles; but about the hole in the middle the 
curves were a little confuſed, Theſe always game exactly to the fame 


a 3za% 


point, after vibrating a long time; and if drawn neyer ſo little on one 


ſide, would return to it again without any ſenſible difference. We may 
therefore conclude, that a regular parallelopiped is the beſt ſhape for 3 
needle, as well as the fimpleſt; with the-holes for the caps as [mall as 
can well be contrived ; or if it can be made tg anſwer the purpoſe with- 
out any hole at all, it will be ſtill more perfect. POR; 


— 


Yet the common fhape has one advantage w 


h 

* p* 
may be more nicely obferyed, and the middle point betwixt them is 
that where it would ſtand, if at reſt, Being unwilling to part with 
theſe advantages, I contrived a light circle of braſs, of the ſame diame- 
ter with the card, which will ſupply a weight acting at the greateſt 
diſtance from the centre of motion, and allo ſerve to ſupport the card; 


which may now be made of thin paper, without any thing to ſtiffen it. 


So that the extraordinary weight of the braſs ring 1s compenſated in a 
great meaſure by the lightneſs. of the card. This ring is of feryice in 
another reſpect; for, being fixed below the card, and the needle above 
it, the centre of gravity is placed low enough to admit of the cap being 
put under the needle ; whereby the hole in the needle becomes unge- 
ceflary z and the latter being placed above the card, rengers it eaſier to 
be touched with a pair of bars. | | 

Having thus completed the needle and card to my fatigfation, what 
_ chiefly remains, is, to contrive ſuch a cap and point as will have the 


leaſt friction, and be moſt likely to continue in a ſtate of e. | 


The caps in uſe are either of braſs, a mixed metal, Ike that gf a reflect- 
ing teleſcope, cryſtal, or agate. The two firſt will only admit of braſs 
Points, and the latter are rather wogen for common ule. W 

| * ee ee. 
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and practice of mechanics has enabled him to execute whateyer'T pro: 
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A Deſcription of a Mariners Compaſs. t. 


- fore I bethought myſelf of trying glaſs caps: I had three of them I 


by a glaſs-blower, two of which I got poliſhed : they were all ſet in 
braſs, ſo as to ſcrew into the ſame needle, which had alſo. one of agate 
fitted to it. I compared them with that of agate, by trying with each 
of them how many vibrations the. ſame card and needle would make, 
when drawn aſide 900, on the ſame point; which was a very ſmall fey. 
ing needle. 3 EL 3 
The number of vibrations with the agate cap, on the firſt trial, were 
39, then 37, then 39 again ; with one of the glaſs caps it made 23, and 
then 20. This difference from the agate cap was ſo great, that I con- 
cluded the point muſt be damaged, and therefore choſe a finer. ; on 
which the ſame glaſs cap made 41 vibrations; then 433 and another 
glaſs cap made 47, and the next time 43. But the agate cap with this 
point made 51, 57, and 58 vibrations. The unpoliſhed glaſs cap per- 
formed much the ſame with the others. I had two of them poliſhed 
again by Mr Smeaton ; and in company with him repeated the ſame ex- 
periments ; but with no better ſucceſs. The agate cap made always 
many more vibrations than the glaſs one; and generally with the latter 
the number diminiſhed by repeated trials; whereas with the agate cap 
it uſually increaſed. | >" 
Theſe experiments made me lay aſide the thoughts of glaſs caps, and 
put me upon thinking how agate ones might be made with as. little ex- 
pence as poſlible. 7 1 
With this view I got a cap turned of ivory, in ſuch a manner as to 
receive a ſmall bit of agate at the top. This being ground concave, 
and poliſhed on that ſide, where it formed the apex of the hollow cone 
in the cap, was capable of anſwering the purpoſe as well as if the whole 
had been agate, and was much lighter. Theſe caps may be made cheap 
enough for common uſe ; and, if good at firſt, cannot eaſily be im- 
aired, a * 5 
F For a point, I choſe a common ſewing needle, and contrived to fix 
it in ſuch a manner as to be taken out with the greateſt eaſe, and re- 
placed by another, if neceſſary ; by which means an excellent point may 
be always had with little trouble or expence. Common needles, when 
well tempered, have all the qualifications that can be deſired for the 
purpoſe intended. The ſmalleſt are ſtrong enough to bear the weight 
of a card; and are neither ſo ſoft as to be liable to bend, nor ſo hard 
and brittle as to break ; and they are generally better pointed than any 
that a common workman could pretend to make extempore.  _. 
Thus we have gone through all the parts that are eſſential to a mari- 
ner's compaſs ; and endeayoured to put them upon ſuch. a footing, as 
to leave as little room as poſſible for error in their firſt conſtruction, or 


failure in the long continued uſe of them. 


This, which I have now the honour to exhibit to the Society, was 
made by Mr Smeaton, a gentleman whoſe uncommon ſkill in the theory 


poſed 
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Some Improvements of the Mariners Compaſ. 693 


voſed in ſuch a manner as always to exceed my expectations: and not 
only ſo, but he has added a conſiderable” improvement of his own: 


a very ſimple contrivance he has made the ſame inſtrument capable of 


ſerving the purpoſes of an azimuth and amplitude compaſs ; and that 


in a manner much preferable to any thing hitherto contrived ; the de- 
ſcription and uſe of which he has drawn up himſelf, for the peruſal of 


the Society. | 


V. The cover of the wooden box being taken off, the compaſs is in 4 account of 
a condition to be made uſe of in the binacle, when the weather is m-, vl 
derate : but if the ſea runs high, as the inner box is hung very free upon Mariners 
it's centres (the better to anſwer it's other purpoſes) it will be neceſſary Compaſs, in 
to ſlacken the milled nut, placed upon one of the axes that ſupports the order to ren- 
ring, and to tighten the nut on the outſide that correſponds to it. By / %% Card 


this means the inner box and ring will be lifted up from the edges, upon 8 br 


which they reſt, when free; and the friction will be increaſed, and that D, Knight, 


to any degree neceſſary to prevent the too great vibrations; which other» of general u/e; 


wiſe would be occaſioned by the motion of the ſhip. bay a 5 7 ao 
To make the compaſs uſeful in taking the magnetic azimuth, or Min } 10655 : 


amplitude of the ſun and ſtars, as alſo the bearings of head-lands, ſhips, entf maler. 


and other objects ar a diſtance, the braſs edge, deſigned at firſt to ſup- Ibid. p 513. 
port the card, and throw the weight thereof as near the circumference Fre/ented 
as poſſible, is itſelf divided into degrees and halves; which may be July 5, 1750. 


f ts . 3 h nted 
eaſily eſtimated into ſmaller parts, it neceſſary. The diviſions are de- mes 3 


termined by means of a cat-gut line ſtretched perpendicularly within ions. 
the box as near the braſs edge as may be, that the parallax ariſing from 


a different poſition of the obſerver may be as little as poſſible. 
Underneath the card are two ſmall weights, ſliding on two wires, 


placed at right angles to each other; which, being moved nearer to, or 


farther from the center, counterbalance the dipping of the card in diffe- 


rent latitudes, or reſtore the equilibrium of it, where it happens by any 
other means to be got too much out of level. | 1 10 


There is alſo added an inder at the top of the inner box, which may 
be put on and taken off at pleaſure, and ſerves for all altitudes of the 
object. It conſiſts of a bar, equal in length to the diameter of the in- 
ner box; each end being furniſhed with à perpendicular ſtile, with a a 
lit parallel to the ſides thereof. One of the ſſits is narrow, to which 


the eye is applied, and the other is wider, with a ſmall cat: gut ſtretched 


up the middle of it, and from thence continued horizontally from the 
top of one ſtile to the top of the other: there is alſo a line drawn along 
the upper ſurface of the bar. Theſe four, viz. the narrow flit, the 
horizontal cat-gut thread, the perpendicular: one, and the line on the 
bar, are in the ſame plane, which diſpoſes itſelf perpendicular to the 
horizon, when the inner box is at reſt, and hangs — This inder does 
not move round, but is always placed on ſo as to anſwer the ſame ſide 
. ane i 

| When 
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. Some Improvements of. the Mariners Gompaſ, 9 
. When the ſun's azimuth is deſired, and his rays aber enough to 
a ade, turn about the wooden box, till the ſhadow of the hori, | 
zontal thread t or (if the ſun be too low) till chat of the perpendicular 
thread in one ſtile, or the light through the flit in the other, falls pon 
the line on the index bar, or vibrates to an equal diſtance on each fide |! 
of it, geatly touching the box, if it vibrate too far: obſerve at the ſame 


time the degree marked upon the braſs edge by the cat- gut line. lu 


counting the degree for the azimuth, or any other angle that is reckon. 


| ed from the meridian, - make uſe af the outward -cirele of figures upon 


In this method another obſerver will be generally neceſſary to note the 


Explanation 


of the figures, 
Fig 102. 


formed ; only in caſe of the ſun's. 


the braſs edge, and the ſituation of the inden bar, with regard to the 
card and needle, will always direct upos what quarter of the compaſs | 
the object is placed. 

3 not ſbine out ſufficiently ſtrong. place che ed bo 
hind the narrow {lit in one of the ſtiles, and turn the wooden box about, 
till ome part of the horizontal or perpendicular thread appears to in- 
terſe& the centre of the ſun, or vibrate to an equal diſtance on each fide 
of it, uſing ſmoked glaſs next the eye, if the ſun's light is too ſtrong, 


degree cut by the cat-gut line, at the ſame time the firſt gives ue 
chat the thread appears to ſplit the object. 

From what has been ſaid, the other obſervations will be eaſily per- 
amplitude, take care to number the 
degree by the help of the inner circle of figures on the card, which ar 
the complements of the outer to 90, and conſequently ſhew the diſtaucr 
from E. or W. 

The azimuth of he tun may alſo be obſerved by night ; 3 proper 
light ſerving equally for one obſerver to {ce the thread, and the other 


the degree upon the card. 


It may not be amiſs to remark farther, that, 3 in caſe the ine bas 
ſhould loſe 3 it's equilibrium, and confequently the index. be out of the 
Plane of a ties circle, an accurate obſervation may ſtill he made, 
provided the ſun's ſhadow is diſtinct: for, by obſerving firſt with one 


end of the inder towands the ſun, and then Me ns a wean of ch 5m 


obſervations will be the truth. 


Fig. 102. is a perſpe&tive view of the compaſs, „ ob- 
ſervation. The point of view being the gentre af che card, and the 
diftance of the eye two fleet. AB, is the wooden box. C and Dar 
two milled nuts; by meabs whereof the axes of the inner box and 
Ting are taken from their edges, an which they move, and the friction 
Increaſed, when neceflary. EF is the ring that ſupparts she inner 
box. G His the inner box ; and I is one f it's axes, by which it is 
ſuſpended on che ring E E. KL is che magnet ur needle; and M3 
mall brace of ivory, that confines the cap to itis place. Sae Hg. 105. 

The card is a ſingle varniſhed paper, reaching as far as the outer circle 
of figures, which is a circle of thin braſs, the edge whereat3 16 


down 


Een of Li ebining on the Mariners Compaſs 


ing the degree upon 


it's two ſtiſes 2 cat · gut 33 which being taken off from the 


3 top of the box, is placed in two pieces, T and V, notched properly 


to receive it. ¶ is a place cut out in the wood, b 0200-0 
dle. 
Fig. 

third of che diameter of the real card. 


| Fre 
dow at right angles to the plane of the ecard to make it more MF; MIC 
O is a cat- gut line drawn down the inſide of the bon; for determin- 

the brafs edge. PQ RS is the inder bar, with 


S needle fixed upon it; being one Fig, 103. 


Pg. 104. is a perſpective view of the backſide of the: curd; where AB Fig 104 


repreſents the turning down of the braſs edge. C is the under part of 
the ivory cap. D and E are the two ſliding weights to 3 the 
card; and F and G, two ſcrews that fix the n Ege, Sc. to the 
need le. | 


Fig. 104. is the pedeſtal that ſuppores the card, containing a n Fig. 105, 


needle, fixed in two ſmall grooves to receive it, by means of the 
collet C, in the manner of a port-creyon. At D the ſtem r into 
an octogon, Am it may be the more may unſcrewed. 


London, being then in Lat. 47 3e north, and long. 


VI. Fay. 9. 1 48 the now Mi Blow, board fin Aw TVs 7 ewe 4 
Jan 9. 1748-9. P ee ag 


from London, met with à very hard ſtorm of wind, attended with chyn- Waddell 70 


der and lightning, as uſual, moſt 
large comazants (as we call them) over-head, ſome of which ſett led on 
the fpintles at the heads, which burnt like very 
and at 9 p. m. a ſingle loud clap of thunder with 
ſhip in a violent manner, which diſabled myſelf, and great part of the 
ſhip's „in the eyes and Hhmibs ; it ſtruck the mainmaſt about 
3 up almoſt half- through, and ſtove the upper deck. one car 

Work; part of which li gat in 
the bulk-head, drove down all the gabbins on one fide of the ſtoerage, 


part of che evening, and ſundry very e 
Merchant, 
large torches 3 concerning the 
effects o 
lightning ſtruck che fon 
in deftroying 
the Polarity of” 
a Mariners 
tween decks, ſtarted off Compaſs; 7 


Twhich are 


Rove the lower Heck, and one of che lower deck main lodging-knees. ſubjeined fome 


Another part of it went t 
to the cieling (or inſide plank); and frated off from che timbers four G 
out- ſide pla — the whale upwards; one of which plans, 


the Karboard ſide, without any hu ber con, 3 


Gow. Knight, 
M. B. F. R. &. 


the ſeeond from the whale, was brokequie uncle, and ler in, in ht 406 P 


A g fect wmer in the thip. 
It alſo drew che virtue of the !loadftone from all che compaſies, being 
4 m number, all in good order before, one in a braſs: and three i 
wooden boxes. The hanging compaſs in che cabhin Was not quite 4 
much diſabled as che reſt ; they were ut firſt very near reverſed, the N. 
to the S.; and uſter a litele while ramitslcd-dbout 10 2s to be of no fag. 
vice. The ſterm leſted g days, we-laft our mainmaſt and minenmaſt, 


and almoſt all our ſails; arrived a; Com L ö hap pon 
Vr. en | Mr 


» 4 0 * 139 * 
3 


111. Apr. 1 
1749. Read 
April 13. 


an 1749- 
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66 Eid Lightning on the Mariners Compaſs,” 
In account ef When I came to examine the compaſs ſtruck with lightning, I ob- 
35 3 ſerved 'that the outward caſe. was joined together with picces of iron 
ee ea * wire, 16 of which were found in the ſides of the box, and 10 in the 
_ "ith Light - bottom. I applied a ſmall needle to each of theſe wires, and immediate- 
ning. and ly perceived that the lightning had made them ſtrongly magnetical; 

oO. at the particularly thoſe that joined the ſides. All the heads of the wires on 
3 de one ſide of the box attracted the N. point of the needle, and repelled the 
Society; 5; S. whilſt all the heads on the the other ſide attracted; the S. and repelled 
ome further the N. The wires at the bottom attracted the S. and repelled the N. 
bre but it is not certain, whether this polarity was any-ways owing to the 
1 rh lightning; ſince it might be acquired by their continuing long in an 
communicated erect poſture. 8 | . eee ee ee eee, 
by Gowin In examining the card, I found the needle. was vigorous enough in 
_ Knight, M. B. performing it's vibrations, but that it's polarity was inverted ; the N. 

7&8, point turning conſtantly to the 8. I then tried to take out the card, to 

examine the ſtate and ſtructure of the needle : but the junctures were 
every- where well ſecured with putty, and that grown ſo hard, that 
was obliged to uſe ſome violence, and at laſt broke the glaſs. The 
needle (it I may ſo call it) conſiſted of two pieces of ſtee] wire, each of 
which was bent in the middle, ſo as to make an obtuſe angle; and the 
ends of theſe wires applied together, forming an acute one, the whole 
appeared in the ſhape of a lozenge; in the centre of which was placed 
the braſs cap whereon the card turned. And ſo far was it from being 
made with any tolerable degree of exactneſs, that there was not the 
leaft care taken either to bend the wires in the middle, or to fix the cap 
exactly in the centre of the lozenge : for, upon trying. it with a pair 
of compaſſes, I found it's greateſt eccentricity to be full of an inch. 
The pin, upon which it turned was made of a ſlip of plate-braſs ſhar- 
. pened to a point. l 273 9G; tg tin” 3: tart 1 
. . Beſides the particulars already communicated to the Society, the Cap- 
tain informed me, that he was obliged to ſail. above 300 leagues, after 
this accident happened, without a compaſs, till he arrived at Cowes in the 
lie of Wigbi; where being provided with one, he placed it in the 
binacle, but was much ſurprized to find that it varied from the direc- 
tion it ſtood at when out of the binacle nearly 2 points. He removed 
the binacle to different parts of the deck, but found that it always made 
the needle to vary after the ſame manner when placed in it. He fe- 
peated the ſame experiment lately in the river, with the like ſuccels; 
only that he obſerved, that the variation of the needle, when placed 
in the binacle, was rather leſs than at firſt. It was natural to enquire 1 
there was any iron about the binacle; but I was ſurprized when the 
Captain informed me, he had given ſtrict charge to the maker not to 
put ſo much as a ſingle nail in it; and that he firmly believed that there 


was not the leaſt bit of iron about it 


Being willing to be ſatisfied of the truth of a circumſtance ſo very 
extraordinary, the Captain was deſired to ſend the binacle to a houſe 15 
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other Gentleman, I tried it with a large compaſs touched by my bars; 
but finding no ſenſible variation, we at that time deſiſted, thinking the 


fact quite improbable: but having diſcovered the effect which the 
lightning had produced upon the wires which faſtened the ſides of the 
compaſs- box, I was induced to examine the binacle a ſecond time; 


which I did with a ſmall compaſs, . and with great care, in, every part ; 
and at laſt, about the middle of the binacle, I found it to vary very 
ſenſibly, but could not diſcover any nails or iron any-where thereabouts; 
till, turning it up to examine the bottom, I there found 3 or 4 large nails 
or rather ſpikes, driven through it to faſten the upright partitions in the 
middle of the binacle. 3 

It would not be difficult to explain why any needles, under the like 
circumſtances with thoſe above related, ſhould be rendered uſeleſs by 
lightning, though the needles themſelves had remained unhurt. So 
many iron wires made ſtrongly magnetical would doubtleſs have effected 
it; and 3 or 4 large nails in the binacle, if made magnetical, would 
alone have been ſufficient to have done it. But I have already taken 


notice that the polarity of the needle was inverted by this accident; and 


I would further obſerve, that all needles conſtructed after this' manner 
are liable to be rendered uſeleſs not only by the lightning's deſtroying 
their virtue, but alſo by it's placing it in a particular direction; e. g. 


if the lightning ſtruck the needle in the direction of either of the two 


arallel ſides of the Iozenge, it muſt ſtrike the other two ſides very ob- 
fiquely ; whereby the firſt two ſides may have their polarity deſtroyed, 
and a very ſtrong one given them in the contrary direction; whilſt that 
of the other ſides, if it be inverted, will be very weak; but it is pro- 
bable that the virtue would be placed obliquely in the direction of the 
ſtroke ; in either caſe, theſe two ſides can contribute but very little 
(if any thing) in directing the card; and if the two firſt ſides only are 
capable of acting upon it, it will point in the direction of thoſe ſides, 
which will produce a variation of about 4 points. VE 

It may further be obſerved, that a needle would not continue long in 
this ſtate, but would every day grow more and more regular; becauſe 


if the virtue be placed obliquely, it generally turns itſelf in the direction 


of any piece of ſteel that is long and ſlender ; and that may be the rea- 


ſon why this card is now become regular, except that it is inverted. 
The wires that join the box ſeem weaker than when I firſt examined 
them; which makes it very probable, that they might be vaſtly. ſtronger 
when firſt ſtruck with the lightning: and the ſame may be likewiſe true 
in regard to the nails in the binacle ; which may account for the experi- 
ments not anſwering exactly the ſame as at firſt. LS 


9 
* 


From what has been ſaid it appears, that this form of needles is very 


. Improper, and ought to be changed for that of one ſtrait piece of ſteel ; 


and then if a needle ſhould be inverted it might till be uſed; It alſo 


ſhews the abſurdity of permitting iron of any kind about the compaſs- 
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ation of the. 
magnetic 20. 


Variation of the er Herizotnal Needle to the Weſt... 


box, or the binacle. Whoever conſiders the whole deſcription here given 
of this compaſs, I am perſuaded, he will efteem it a moſt deſpicable 
inſtrument: how then muſt any one be ſhocked to hear, that almoſt 
all the compaſſes, made uſe of by our trading veſſels, are of the ſame 
ſort ! the boxes all joined with iron wire, ans the ſame dete _ ac- 
curacy obſerved throughout the whole! | 
This I am credibly informed, is the caſe Fand that Ber no aal 
reaſon, but that one of this ſort may be parctaſed-for 5 5. and it will 
coſt about 25. 69. more to buy Ae one. So that the lives 
and fortunes of thouſands erg ef R Flay hw vice ſuch a . 


conſideration. 


VII. 


75 e 


x B N — 


Eb 


. 1 7s 18 
rizontal nee 5 e 


2 = : 77 „ * 2 48 
n „ 
dle to be e N 1 | 
W = 2 _ Ter, . . * 
Ny 1 * 2 N * 
| PS "><. 


by Mr Geo. 


Graham, F. 


R. S- at his 


houſe in Fleet- - 


ſtreet, Lon- 


don. No. 487. 


P- 279. Apr. 
&c. 1748. 


Read Apr. 2 1 


1748. 
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N. B. As the variation of the Needle a at 8 * regularly 
publiſhed from time to time in the Phitof. rank, it may not be ampro- 
per to take notice here, that according tee #4 Mee, extant, 
and tohich were made by perſons of great fila 5 the Needle 
at London declined to the E. 110 $54 the e . &1 1657 them 


in 1692462 of. And towards ib 
Was found Mr Graham, from the\ ves of ot 

vations, to be then 140 17 the [ang Aa 

_ of 167 years elapſed fince the year 1 80a Fefe. year 1747» 

the "magnetic needle at London has node reh weltw . 55 » 

See before No. 148, and No. 383, of dae N V. Franſe” 
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BOTANY, AGRICULTURE. 


J. HIS plant is woody. It grows ſometimes into a tree, ſome- The Habliß- 
| times into a ſhrub, and ſometimes into a buſh z ſpreading very Nen e, new 

tufted branches on all ſides down to the ground. It's native countries — - led 

are Sud 5. adjacent to the Per/ic Gulph, the N. of Arabia, and the S. Salvadora, 


of Peria. I cannot find that any author has known, or made the leaſt 2% 175 d.. 


mention of it. Wo; | | . ſcription ; by 
Firſt I will give it's characters, and then it's deſcription from accu- Laurence 
. . , ' Garcin, N D. 
rate obſervations, which I have made on the ſpot. F. E. S. of 


Neufchatel in Switzerland; communicated in a letter to Dr Mortimer, Szcr. R. S. Ne. 491. p 47. 
Jan, &c. 1749. Tran/lated from the French, by T. Stack, M. D. Read Feb. 23. 1748-9. 


Calix. This is a monophyllous cup, divided into 4 lobes, which, as Characters. 
ſoon as they ſpread open, turn outward, and roll backward on them- 
| ſelves; then wither, grow whitiſh, and dry up. 325 
Corolla. It's flower is void of petals. 
Stamina. Theſe are 4 in number, anſwering to the 4 lobes of the calix, 
and being likewiſe of the ſame length. They ſpring from the baſis 
of the 22 and, as they ſhoot up, tend outward. Their ſum- 
mits are round, with a furrow turning in on one ſide; which gives 
each of them the form of a purſe. 25 
Piſtillum. It is round, it's ſtyle ſingle and ſhort, and the ftigma is blunt, 
and ſhaped like a navel. ö | FE 
Pericarpium. Is a round berry, of a middle ſize, with one cell or lodg- 
ment in it. 4 | 4s 
Semen. It is ſingle, ſpherical, incloſed in a callous firm ſkin, beſet with 
| ſpots, forming a ſort of huſk like that of hemp. 
I know but one ſpecies of this genus, which I deſcribe thus. 

It is a plant which varies conſiderably in ſize; that of a larger ſort Deſcription. 
of ſhrub, is what it moſt frequently grows to. It ptoduces a number 
of boughs without order, 5 very tufted branches, which moſt com- 
monly hang down to the ground. It's bark is moderately thick, ſome- 
times ſmooth, ſometimes full of cracks, of an aſh- colour, both in the 
trunk and branches, but green on the tender ſhoots. It's wood is every 


where brittle, and nearly of a ſtraw- colour. | 
The leaves are borne on young ſprigs, which ſhoot out along the 
boughs. Theſe ſprigs are ſtrait, generally ſhort, but ſometimes pretty 
long, like little wands. The leaves are thick - ſet, and tufted on the 
former, but thin on the latter. They grow ſometimes oppoſite to one 
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another by pairs, croſſing alternately ; and ſometimes by three and three 


diſpoſed like rays; but this more rarely. Their length, which Varies 
on the ſame ſtalk, is generally from 1+ inch to 2 + inches, and their 
width is from 9 lines to an inch a little below the middle in each, which 
is the wideſt part. They are thick, pointed at their extremity, and 
rounded at their baſe, very even on their edges, ſomewhat ſuceulene 
but firm: their colour is a pale green, but ſomewhat yellowiſh, in thoſe 
that are ſhooting out. The pedicles which ſupport them are very ſhon, 
each being but + a line in length, and + in thickneſs. Every one of 
theſe pedicles, which is round, furniſhes a little nerve, which runs thro 
the middle of the leaf; it is a little hollowed on the upper fide, and 
ſomewhat raiſed on the back; and terminates at the end of it's reſpec. 
tive leaf. This nerve gives 2 or 3 pair of almoſt imperceptible threads, 
which ſpread and divide into other ſmall irregular threads, through the 
body of the leaf. In fine, theſe leaves in ſhape nearly reſemble thoſe 
of the ſea-purſlain, and ſometimes thoſe of the miſleroe of the apple. 
tree. There are ſome generally on each plant, which have one, two, 
or more black ſpots, as in the Per/icaria, but almoſt round, and ſmaller, 
The flowers, which are ſtamineous, that is, without petals, are ſmall, 
and diſpoſed in cluſters on the tops of the ſhoots. I heſe bunches of 
flowers intirely reſemble thoſe of the vine-bloſſoms. The empalement 
is ſmall, green on the under fide, having four ſegments almoſt pointed, 
which roll outward, and then dry up. It's diameter in this rolled ſtate 
of it's lobes, is but of one line. The /amina are of a ſtraw-colour. 
The hollow furrow in each of their ſummits is not eaſily diſcovered 
without a glaſs. : | 
The piſtil or embryo of the fruit, which is little, and yet occupies the 
whole inſide of the calix, is of the ſame colour with the bottom of this, 
that is, green. Afterwards it ſwells in all dimenſions, and grows into a 
berry, of the ſhape and ſize of a gooſeberry, of three or four lines in 
diameter. At firſt it is of a pale green, then a bright purple, and in 
it's maturity of a dark red. Each berry is ſupported on a ftrong thick 
pedicle, attached to a ſmall bunch. It's ſubſtance is a white tranſpa- 
rent fleſh, full of juice, much reſembling gelly, which ſurrounds a ſin- 
gle round grain, marbled with black or brown ſpots, as in the tortoiſe- 
ſhell, when ripe. This grain is as large as a grain of hemp-ſeed, that 
is, about two lines in diameter, but ſometimes leſs. It is properly 4 
kernel, or a ſhell that has a cavity, which incloſes a ſort of little round 
almond, of a ſtraw-colour, yellowiſh on it's outward ſurface, and pale 
in it's inward ſubſtance, which is pretty fim. 
All the parts of our plant have an acid pungent taſte and ſmell, valt- 
Iy like our garden- creſſes, but more biting. The fruit is the molt pun- 


g gent part of the whole. The ſmell of the plant is perceptible at 7 dt 


8 paces diſtance, when a perſon is to lee ward. | 3 
The natives of the country uſe it againſt the bite of the ſcorpion, Y 
t's 


rubbing the wounded part with it's bruiſed leaves. They employ 8 


— 


. 
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it's warm infuſion to waſh the bodies of their children, in order to keep | 
them healthy. And they feed camels with it, who love it naturally. 
This ſhrub, which is ſometimes large, ſometimes ſmall, is moſt Remark. . 
commonly. found along high roads, and in dry low places of it's cli- | 
mate. As it's branches, which are flender and brittle, ſpontaneouſly 
bend downward, and form a thick tuft, this makes it generally reſem- 
ble a great buſh, which takes up a good deal of ground in moſt places, 
where it grows naturally. . It delights in the hotteſt and drieft places, 
ſuch as thoſe adjacent to the Per/ic Gulpb, and perhaps more ſo than 
alm- trees: wherefore I doubt of there being any growing in the coun- 
tries that lie to the eaſt of the Gulph. And accordingly I have met 
with none, either in the neighbourhood of Surat, or in the kindom of 
Bengal, where there are regular rainy ſeaſons every year. | 
I ſhould rather believe, it is more likely to be tound in the deſerts of 
Africa, on this ſide of our tropic; thoſe being proper places for it, and 
where it rains ſeldomer than in any other part of the globe. 0 
It's leaves have frequently excreſcences of different ſizes and ſhape, 
round, oval, and ſotnetimes very large. They are the work of thoſe 
flying inſects, which commonly abound in theſe parts. 5 
The inhabitants of the Gulpb call this ſhrub by the name of Tchuch. 
Perhaps it's nature would not allow it to grow in lands far diſtant from f 
the ſea, no more than the ſea- plants, to which this ſurname is given for 1 
that reaſon. Oe 
It's parts are all brittle, and even the leaves crack, if bent in the 
middle. 5 
In fine, I have choſen a name, which I imagined I ought to give it, 
after the example of Mr Linneus, who has called ſeveral plants by the 
names of Botaniſts of reputation. This laudable proceeding is a way 
to perpetuate the memory of all thoſe who have contributed to the pro- 
greſs of Botany; and that much better than medals do with regard to 
Princes or Emperors. A. proceeding, which, if duly purſued, will 
encourage thoſe who come after us, to make uſeful diſcoveries in this 
ſcience for the good of mankind, and in much greater number than 
have been publiſhed on the ſubject of plants up to our times. For it is | 
ealy to comprehend, that what remains to he diſcovered on this ſubject i 
for our uſe, muſt infinitely ſurpaſs all that man has hitherto found out. | | | 
The name of Salvadora, which I have choſen for our ſhrub, is that 1 
of the late Mr Salvador of Barcelona, a very. ſkilful Botaniſt, of whom 
M. de Tournefort makes mention in his Introduction to his Inſt. rei ber- 
barie, where he ſtiles him the Phenix of his Nation; becauſe he was 
really the richeſt Naturaliſt, and the moſt expert in botanical matters 
that Spain ever produced. Before the laſt ſiege of Barcelona, in the 
years 1713 and 1714, they herborized together in Catalonia, and on 
the Pyreneans, while M. de Tournefort was on his trayels there. They 
were intimate friends, and carried on a correſpondence ſome years: and 
as I was perſonally acquainted with him for 3 or-4 years, and have 
i, likewiſe 
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leite hatbotited wich hind Perce the TAY! ſiege, and have nero 
0 honoured with his friendſhip and correſpondence,” I thought it ihe. 
| | © bent on me to do honour to H memory, by giving his name this iq 
plwKẽant. And I have done it with the greater 1 becauſe it is cet 
that, had he lived, he would have given a hiſtory of the plante 225 1 
which, by it's accuracy, would e afforded much pleaſure to " Bo- 
raniſts of Europe. 
To conclude; from the FD of aur ' Sylvaders it i . i, 
that it's place in Towrnefor?'s ſyſtem ought to be in the firſt ans 
the 18th claſs. In the ſyſteln of Mt Linnæus it ought to be placed . 
the Rivina in the fourth clafs, which' receives toned) . Hane (te 
den trs and monogynia). ; 


w 
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An N 2 I. F have found, at Bagneres, a hrtidiad ethic "lat which hat 
Plant found at, blk for the firſt time, in the great baſon of the boiling ſpring at N 
S ** it bears neither fruit nor flower, as far as àppears; it's ſubſtance 
M e e tirely - compoſed of ſmall bladders full of air; the ſurface of i is like 
de Monteſ- Net-work or canvas; it grows" only in the hotteſt mineral 

quieu ; i» a may be found at the ſpring, called, de la Reine, at the Bath des Pan 
1 th. to 2 and at the New Spring ; but moſt plentifully at that place where para 
Ir N 3H the Spring de la Reine iſſues out of a rock near the Capucbin iiladg* 
47 2. p. 31. as far as I know, has ever ſpoken of this plant, before 1 
Jan Kc 1744. count of it two years ago, at the public reſumption of our 
Read Mar. 8. meetings. The vegetation, and Particular qualities of it 
5 * haps, deſerve to be more narrowly examined; and I believe maß be 


properly. Talſed, Wh os thermalis ve. 1874 7 ſuperficie reti 


A deſcription III. The tobt is. Herential} the leaves * the root are ws 1 
of the Cyanus are all green and. firm," and have a ſmall quantity of ſhort down. Some 
= emacs * are ſimple, with entire edges, and others are rad. Others are ha, 
q Frog. agua divided into uriequal lobes. : Others are variouſly ſemipennaree and jag 
| ttm pinnatis, ged. Others are quite pennated, with broad lobes,” and tneenmens 
j bractea caly- one large and almoſt rhomboide. There att other leaves ae 
1 = m_ _ ſort accompanying the ſtalk, with a long, firm, hollow rid, on which 
| Albert Haller, are Placed a great "many pairs of lobes, 1 or more, 

Prof. Anat. The ſtalk ie e winged, bal having leaves filing underte | 
$4 Bot. Got- origine of het 4 „ 1 | 
0 ting. R. S. The flowers. Ne Fo like thoſs of the „Nie- lerer but of 
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p.94 Jan, of che fame ine Ys ee. . 

&c. 1744. The ray, * 18 E bn ed at this alt boy "He 27 
of the (call 4s part oyatorhom ellowilh, 


| + fripgede I the Ur 3 ic bas fone dry, 05 * ſertited adds 
l Fig. 1c6. Phe crown 15 c ed of barren, reffext, Pilabiared, dane pet 
| : The ſeed of the fertile ones is crowned with down; the ere „ 


tube 
4 crooked, quinquefid, having one ſegment deeper cut. be dne 
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Of the Geaſter S&S. 


ripe ſeed is a flat oval, and crowned with black hairs. DENY 
lt was ſent me by M. Gerber under the name of jacea laciniata, fore 
 Iuteo magno, ſquamis calycum ciliaribus, ſplendentibus. 3 
It's native place is in Ruſſia, or at leaſt on the banks of the V olga. | 
By the empalement and flower, it is a ſpecies of 7acea, according to 
Vaillant, according to me a cyanus, and according to Linnæus, a cen. 

taurta, under which name, he comprehends too great a number of 
plants, to have convenient names aſſigned them. DO ns {Sv 


plants conſtituted by Micheli; of which the author diſcovered 5 /pectes, 


repreſented in pictures. | 


rical name of Lycoperdon.. But with all the reſpect due to thoſe eminent 
maſters of Botany, to whoſe rules in conſtituting the genera of plants: 
from the fructification I ſtrictly adhere; yet in many of the Cryptogamia. 
of Linn#us, as well as in the Cryptantberæ of van Royen it leems to he 
abſolutely neceſſary to have recourſed to the habit of the plant, in con- 
ſtituting genera; eſpecially in the Fungi, Fuci, Agæ, and perhaps in the 
Capillaries. | A 647; ht | 

In order to form a deſcription of this wonderful plant, I ſhall conſi- 
der it in it's 3 parts, the volva, the operculum, and the fruftification. _ 
The volva, to ſpeak not only with Pliny, but with Clu/ius alſo, and 
other moderns, is concave, repreſenting the form of a cup, 1 inch in 
diameter. This cup has a broad baſe, from the centre of which, whilſt 
the plant is ſtill growing, it ſends forth ſmall fibrous roots, but few 
like the reſt of it's kind that ſupply it with nouriſhment. But as moiſture- 
1s by no means agreeable to this whole family of plants, the little roots,. 
together with the centre of the volva, into which they were inſerted, 
wither before the plant comes to maturity; which cauſes a hole to ap- 
pear in the bottom of the baſe. But when the volva is riſen to 4. of an inch, 
ic becomes quadrifid, having jaggs obtuſely laciniated, a little reflexed at 
the point but entire at the edges. This volva is elaſtic; on the outſide it 
8 dre with an uneven ſurface, but it's inſide is ſmooth and 


(a) Inft B. Herb. p. 63. (6) Linn. Gent, Plane, p. flo. (J Cat Git 5 286. 
(4) Michel. Nova Plant, Gen. p. 221. (e) Ibid. (/) Linn. Gen. p. 5 10. H. Ulifert. 
P. 479. (g) Flor. Ledenſ. Prod. p. 5 18. | „ ; 
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” hives appears out of the floret, and out of that a club. headed tube. The 


| Eb: 9407; x, Ry hg" n ys | | 32 
8 | radii | vatis. Geaſter is a genus of Concerning a 
IV. Geafter voluæ radiis & operculo elevatis. Geaſter is a g plant but lit- 


tle known, 


and figured: them in his Nova Plantarum Genera. It is ſo called from , bir ber ee 
N terra, and «ie fella, on account of ſome acute angles radiated from unde/eribed ; 
the centre in all the ſpecies of this plant, like the coruſcations of ſtars 2 3 
This genus is very nearly related to the Lycoperdon (a) of Tournefort 1 
and (5) Linneus, or Boviſta (c) of Dillenius, to the (d) Lycoperdoides, Ly: 1744. Read 
coperdaſtrum, and (e) Carpobolus of Micheli, () Linneus, and his Dec. 20. 


follower (g) van Royen have compriſed all theſe plants under the gene- * . 


alterations. 
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Of the Geaſter &c. 


From earth of the tips of the reflexed ſegments of the volva . 
, 


that part of the plant, which I call the eperculum. - By the gradual ex. 


tenſion of this part, from it's joining with the volva are formed 2 are 


the heighth of which from the ſegments of the volva does not exceed 


1 * inch. The ſubſtance and thickneſs of the operculum equal thoſe of. 
cinnamon; it turns up a little at the edge, it is whitiſh within, d 


of a reddiſh yellow without. We may add, that a fort of brow 


membrane, divided into 4 unequal parts, adheres to the top of eich 


arch. 
From the centre of the operculum juſt deſcribed, on a pedicle ſearce 


of an inch in heighth, appears a pericarpium, of an oblate ſpheroidy 


figure, brown, + of an inch broad, reſembling the head of a poppy, 
At the top is a circular hole, in which are ſome lamelle, adhering to 


the inſide of the pericarpium, through it's whole length, filled with a 


woolly ſubſtance ; and to theſe lamellæ a great number of ſeeds, like z 


very fine duſt, adhere, as to ſo many placente. 6. 
It may ſeem perhaps very difficult to many Botaniſts to comprehend, 


by what means a proper nouriſhment is ſupplied to the operculum and 


pericarpium, whilſt the plant is in a flouriſhing ſtate. They muſt there 


fore be informed, that in the more tender ſtate of the plant, the 9g 
and operculum lie ſpread on the ground, not unlike ſtar-fiſhes, and are 
Joined together with a ſort of glutinous ſubſtance, by means of which 
they are nouriſhed together with the pericarpium and ſeed. In this ſtu- 
ation all the ſpecies of Geaſter are ſhewn by the celebrated Michel; as 
is allo the Fungus crepitus lupi dictus coronatus & inferne ftellatus firſt 
mentioned by our great Mr Ray (a), of which there is a figure (5) in 
the third edition of his Hun. Stirp. Brit. But when the ſeed is ripe, 
the glutinous matter, which lies between the volva and the operculum, 
dries up; which makes them rigid and elaſtic ; whence they appear divi- 
ded, except at the tips of the ſegments. Things being thus conſtituted, the 
radii of the volva, the operculum, and the fruit, gradually ariſe, and the 
whole plant nearly repreſents an arched tower. This manner of realon- 
ing, for no one has hitherto had the opportunity of examining it as it 


grows, ſcarce admits of any doubt, ſince the wrinkled exterior coat 


of the volva at this very time contains not only ſand, but alſo a {mall 
ſtone. We learn alſo on the authority of Micheli (c) that the Carpobo- 
lus, which, as I ſaid before, is very nearly related to the Geafter, cannot 
only raiſe it's operculum from concave to convex, but even do it violent- 
ly in an inſtant, fo that it's ſmall globoſe fruit is thrown up on high. | 

I have never ſeen more than 2 ſpecimens of this plant, which were 
communicated to me by Mr Robert Nicholls, Apothecary of Londot- 
The larger was gathered not far from Reading by Dr Merrick : the mal. 
ler was found near Wickbam in Kent; both of them about the end of 
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Marc A. the 
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A new Species of Fungus. | 
culum, C. the Volva, 29 


A. The Pericarpium: B. the Oper | 
The Pericarpium ſeen in front; of which A is the circular foramen. 


aw ” 


in the Hay-Market. 


ed not very unlike the horns of ſome deer. 
and covered with a thick down. It was of a ſpongeous ſubſtance, and 


es were of a cream- colour. The larger branches or rather the tops of the 
whole plant, were expanded in form of a funnel, ſmooth on the concave, 


funnel was of the ſame colour with the ſtalk; the reſt of it was of a 
cream - colour l ; | ES Ad 726308 T4 4 500 

1 have not been able to find, that this plant has been mentioned 
by any author: and am perſuaded, that it is a new ſpecies ; and, per- 
haps, the remarkable branching of the ſtalks may induce ſome to think 
it a new Genus. As the funnel may be eſteemed a cap, and as this cap 
is not lamellated, it will be a Boletus, according to the method obſerved 
in the 3 Edit. of Ray's Synopfis, According to Micheli it ſeems to belong 
to the genus of polyporus. The method, which I have long uſed in the 


W giftribution of this claſs, is expreſſed in the following ſynoptical table, 


which, I think, comprehends all the ſpecies hitherto known. 
 FUNCGTHI ſunt, | 


A ( lamellati, FS 1 


cauliferi; AM ANITA. 
ſeſſiles; AGARICOIDES. - 
poroſi, . 
| cauliferi; BOLETUS. 
2 ſeſſiles; BOLETOIDES. 

cancellati, aut ſcrobiculis excavati ; 
F ex pila erumpentes; PHALL US. 

1 — non erumpentes; MERULIUS. 

echinati; ERINACEUS. + 7 
in pulverem abeuntes; LYCOPERDON. 
(ſolidi, KEY ABT DAME. 
-Þ * 3 CHANTERELLA. 

e ſeſſiles, e 
1 yciformes ; PEZICA. 

non calyciformes, 


in longitudinem producti; DIGITELLUS. 
3 horizontalie rodeuntes z AGARICUS, 
ſubterranei ; UBER. .- ON ol 
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and full of pores on the convex fide. The inner and lower part of the 
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Fig. 107. 5 
Fig. 108. 


V. In the latter part of the ſummer of 1744. Mr Ebret the Painter An account of 
brought me a Fungus of a very extraordinary ſhape and ſize, which had 82 
been found growing on a piece of the trunk of an elm, in a damp cellar John e 

HY | F. R. S. Prof. 

The whole plant was about 2 feet in height; and, at firſt ſight, ſeem- Boe. Cantab. 

being, variouſly branched; N*-475- p. 


263. Jan. Cc. 


of a duſky-red colour inclining to black. The tips of the ſmaller branch- 9. 192%, 
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1 4 Dofrittiod of 4 curious EN 


According td tis method af mine, as! well as that df the anne 
eas Snop/s, tbe plant in qurſtion will be a halrius g and, au I d 50. 
= - think it dend to N a NEW gg „ 1 have taken the ery v3 
1 een eee ee 
- $5 5 2 -BOLET U 9 4 . fe 4 * expo — | 
Fig: 109. e *minaribus in aculum mMucronem defnentibus Seq Fig. OP "92 wt 50 N 
4 Alen, at V I; Kiog Charles. the ſecond had in his cloſet at Whitehall wel 
of a curigus - ralline (as 5 call it) *; Which, 1 ſuppoſe, had been preſerted ta him m by | 
adage," 8 ſome of his ſea-officers, appointed to cruiſe in the ſaunding lingk 
;. the W. of England, towards the Atlantis Ocean; 11 — 


Sloane, Bar 
M D. late thence entire, and in perfection, from ſome of the late commandemom 
Preſ_R.S. that ſtation (of which 10 here give an entire figure wheo youtig)awha, b 
3 15 their founding hnes, brought it vp from the rocks! at the bottum oi 
ade s. i And W ch bang 2 very curious Ooralline, wonder it n 


478 1 Jan. 
& Feb 2 * taken notice Of. elde 


Read Feb. 6. It riſes to 4 feet high, from a woody. baſis; near an inch diamttr, 
| 0 giving it a firm foundation on the rocks in the bottom of the fea, ſpreads 
8 119: ing out it's branches like a fan, the ſubſtance or inner pam which 
woody, of a light brown, or blackith colour (as at a, by @nendal 
over with a: 5 tuberculated cruſt, of an ahn- colour, or. ſometimts yel. 

lowiſh, ſeldom Joined together, as the rie mariuum, vu T 


diſtorted ; and not ſtrait, as molt of this kind. 

I have bad it from Tangier, Antigne, and Nt Nefounituy RI 
laſt place, one with che fte/fa arborefrens Rondeletii 2128. neon 
by Mr Winthorp, in theſe Tranſ. No. 57. p. 1152.) hig 
faſtened ſeveral times round thoſe of this coralline; a brageliaf which 

Fig 121. is here figured, with the animal ſticking to it, at: Ig. 11 which 
Fig 112. is the mouth, and Fig. 112. repreſents the back "part oblblnngs 
crack in it by ſome accident. The fineſt of this kind Wa 
the late Ducheſs of Beaufort; who told me, ſhe had it pre N b 
the late Colonel Codrington, Proprietar of the and of Barhads ; from, | 
whence in all likelihood he had it. it 01909 * UND Bl 
do not pretend to give à new name to tha v0 ke cons - 
fuſion ; bur only mention ſuch authors, as chave * 2 
of it; of whom John Baubin is the firſt that dies i p 
by werds, and an imperfect. Hgutre or a (mall. piges or: banc; wende 
had communicated to him by a perſon whom- he does notnans 11 
reaſon (as I ſuppoſe) he had by {ſtealth broke it off a large branch; kept 
in what he calls Theatrum Naturalium Sereniſſimæ Reginæ Au e 
I ſuppoſe to be Queen Elizabeth ; and — 5 0 | 
too much practiſed ſince by unworthy 9 251 1 
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y, that many of the coralline ſubſtances 'meptioned, by 40 aws 
| eg 22565 this, of it, the cruſt being rubbed off more or 


| leſs, and it's ern changed, and N n wn different * 
VII. 
No, 47+: p. 189. + Aon: 0748: 1001. 1 Lini fol 


ko. acriori of A catalogue 
| odorato Tourn. Draco herba -£ Lap "oo 7 
| Park. Tarragon. = 2 by * 
9, 471. n. 1 I. t. AbJinthium Ponticam Galeni Ger. Comp. of Abe 
wi gf Gy Aon 774 Po . par or Cypreſs Wormwood. — 7 
952. Aſintbiam Tanacett. falio odorg- London, par. 
tiſimum Amm. p. 142. . 
moſt odorous Wormwood 5% Hans 
| with Tanſey leaves. 4 1. 2 Bart. 
Jo, 474. p. 18 A. 1742. 1002. Abutilon Americanum Ribefsr Me Joſeph 
1 8 of 74 lo, fore carneo, fruftu penta- e. 3 
, | gono aſpero Houſt. American 6.1” n=" 
eee eee alata. Abutilon with currant leaves, & prælect. 
| a fleſh-coloured flower, and a Botan. 
| rough five cornered fruit. 
No. 359. Ann. 1748. 1301. 3 Lavatere flore, fructu 
494 p a - "he criſtato Hort. Elt. Abutilon 
with a flower like Lavatera, 
| ; and a creſted fruit. 
No. 480. p. 213. Ann. 1744. 1101. Acacia Americana, flore albo, 
Dinnis latiuſculis glabris, fili- 
OL en quis latis Houſton, American 
Acacia, with a white flower, 
broad ſmooth leaves, and broad 


pods. 


= No. 480. p. 213. Ann. 1744. 1102. Acetoſa arboreſcens, ex Inſulis 


Fortunatis Phuknet. Shrubby 
Sorrel with around leaf, from 


. 
the Fortunate Mands. 


f Ns. 494, p 359. Ann. 1748 1302. Acetoſa rotandifolia repens Ebora. 


cenſis, folio in medio deliguium 
patiente *, Creeping rounds 
leaved Sorrel of the North. 


Nr ceruleum, five Napellus 


C. B. 183. Blue Helmet flower 
or Monks- hood. 


No. 476. p. 421. Frye IR Aconitum hyemale Ger. Park. 
| = Winter Wolts-bane. 
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No. 474. p. x89. Ann. 1742. 1004. 


No. 495. p. 403. Ann. 1749. 1332. 


No. 484. p. 397. Ann. 1745. 1131. 


No. 491. p. 43. Ann. 1746. 1201. 
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No. 484. p. 597. Ann. 1745. 1152. | 
| | calcari oblongo J. 

Wolfs-bane with a large ſpur. 


Aconitum Lycoftonum luteum C. 


bane. | 
Aconitum Pyrenaicum, amjlin, 
folio tenuius laciniato J. 42 
Pyrenean Wolfs-bane, with à 
larger leaf, divided into finer 
ſegments. 
Acorus verus, five Calamus aro- 


ſweet- ſmelling Flag or Cal. 

mus. | 

No. 491. p. 43. Ann. 1746. 1203. 

| pleno Boerh. The great double 

Naſturtium, or Indian Crek, 
Adbatoda minor Canarienſis Plil. 
The ſmaller Canary Adhatoda, 
Adiantum Americanum Cornu. 


No. 495. p. 403. Ann. 1749. 1351. 


rica. 

Adiantum nigrum Offic. Com- 
mon black Maiden-hair, or 
Oak fern. | 

Adonis alias Erantbenum, J. B. 

Adonis flower, or red Maithes. 

Agrimonia Orientalis, ſjica brevi 
craſſa, &c. Tourn. F Dwarf 

Eaſtern Agrimony, with thick 
creeping. roots, and the fruit 


1202. 


No. 484. p. 597. Ann. 1745. 1133. 
1154. 


growing in ſhort thick ſpikes. 
Agrimonoides Column. Ec. I. 145. 


No. 494. p. 359. Ann. 1748. 1303. 
| Baſtard Agrimony. 


Alaternoides Africans Telephi 
Imperati folio Hort. An. 
Baſtard Alaternus of Africa, 
with leaves like the Talpbium 

 Imperati. © 

Alcea tenuifolia criſps J. B. Nat- 
row curled leaved VYervain- 

Mallow. 


No. 491. p. 43. Ann. 1746. 1204. 


No. 472. p. 75. Ann. 1741. 953. 


＋ Agrimonia Orientalis, humilis, radice craſſiſina repente, frudtu in ſpicam breven 
& denſam congeſto Tourn. Cor. 21, | WET No. 494 


Aconitum Lycoftonum. ; len 
B. Blue 


The yellow poiſonous Wolfs- 


maticus. Off. & C. B. Th 


Acriviola maxima, oderata, furt 


Black Maiden-hair of Ame: | 


- 


1 * 
W 
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No. 494. p. 331. Ann. 1747. 1251. 


No. 491. p. 43. Ann. 1746. 1205. 
No. 494. p. 331. Ann. 1747. 1252. 


1253. 


1254. 


— 5. 359. Ann. 1748. 1304. 
No. 472. p. 75. Ann. 1741. 955. 

950. 

954. 
No. 484. p. 597. Ann. 1745. 1155. 
Ne. 474. p- I Ann. 1742. 1005. 
No. 494. p. 359. Ann. 1748. 1301. 


No. 474. p. 181. Ann. 1742. 1006. 
No. 472. p. 75. Ann. 1741. 957. 
No. 474. p. 189. Ann. 1742. 1007. 


Alchimilla Alpina Quinquefolii 
folio, ſubtus argenteo F. R. H. 
218, - The Alpine five-leaved 
Ladies Mantle with the under 
part of the leaves white. 

Anus nigra Offic. The black 
Alder-tree. 

Alyſſoides incanum, foliis finuatis 
Inſt. R. H. 218. Hoary Aly/- 
ſoides with ſinuated leaves, 

Alyſſon Creticum, foliis angulatis, 
fore violaceo T. Cor. 15. Candy 
Madwort, with angular leaves, 

and violet coloured flowers. 

Alyſſon Creticum, Saxatile, folits 

undulatis, incanis T. Cor. 15. 
The Alyſon of Candia, with 
hoary undulated leaves. 

Alyſſon fruticoſum incanum Tour. 

hoary, ſhrub Madwort. 

Amarantheides Lychnidis folio ca- 
pitulis argenteis Journ. The 

white or ſilver coloured Globe 
Amaranthus, or Eternal flower. 
Idem capitulis purpureis. The 
purple Globe-Amaranthus, or 
Eternal- flower. | 

Amaranthus maximus Offic, pur- 
pureus major Park. The tree 

Amaranth. | 

Amaranthus Siculus Spicatus Boc- 
cone. Boccone's perennial ſpi- 
ked Flower- gentle of Sicily. - 

Ammi majus Off. C. B. 159. 
Common broad-leaved Biſhops 
Ä womm ng 

Anantbocyclus Coronopi folioVaill. 
Ananthocyclus with a Bucks- 
horn leaf. ne 


Anchuſa purpurea Park, Purple 


_ Alkanet. 
Aniſum Offic. berbariis C. B. An- 


niſe. 


| Anonis non ſpinoſa, . viſcida, bir- 


ſuta, odore Theriace Hort. 
Cathol, Hairy, viſcous Reſt- 
__ harrow 
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No. 494. p-. 359. Ani. 1748, 1306. 


No. 495. p. wk Ahn, 1749, 1354 


\ 


No. 491; p. 43. Anm. 1746. 1306. 


No. 475. p. 421. Ann. 1743. 1052. 


No. 484. p. 597. Ann. 1745. 1156. 
No. 495. p. 403. Ann. 1749. 1354. 


No. 474. p. 189. Ann. 1742. 1008. 


No. 491. p. 43. Ann. 1746. 1207. 


No. 476. p. 421. Ann. 1743. 105g. 
No. 494. p. 360. Ann. 1748. 130). 


p. 33 1. Ann. 1747. 1255. 
No. 472. P. 75. Ann. 1741. 859: 


338. 


No. r f. a: Am. 3746 kao 


Magno. 


harrow, withbur - Hite 
ſmelling like Venice 

Anonis purpurea, ſpicata, aloe. 
— major Boerh, The 

eater fox- tail, pur 
:- Reſtthatfwwr, - . or ple bike 

1 majus Hriacun _ 
Cor nut. 91. The Rreater * 
right Syrian Dogs-bane. 

Aquilegia Bortenſis multipler, 

More pleno C. B. Double Co. 
lumbines. 

Arbutus folio ſerrato C. B. Stray 
berry-tree. 

Ariſtolochia, Clematitis ref; Of, 
S C. B. Creeping Birthwort, 
Ariſtolochia, Piſtolochia Creica, 
The ever- green Birthwort rom 

Crete. 

Arum Africanum fore allo Parad, 
Bat. The African un with 
white flowers. 

 Arum maximum, quod Colocaſia 
vulgo caulibus nipricantibus 
Hort. Lugd. The greateſt 


Egyptian Arum with blackiſh | 


ſtalks. 


Arum vents albis, lituris nigris 


maculatum Hort. R. Par. The 
white-veined Arum, ſpotted 
with blac k, | 
Aſarina caule erecto ramoſo, faliis 
oblongis acutis ſeſſiibus, fort 
bus eref#is. Upright Aſari 
with long ſharp- -pointed leaves. 
Aſarum Dod. Pempt. 356 Ofic 
54. Aſarabacca. 
Aſparagus aculeatus ſini vum. 
dus C. B. in Pente * of 
Snet C02 4 
Aparagee | hunger Emilio 6 1 
lie C B. Wild Sparagus ol 
Sperage with narrow 2 
A — odorata, fore albe 
1 & Dodon. Wood- roof, 


No, 484 


7 


1 A Catalogue of - Plants, S DO 7EE 
n 111 4 er Atticus ceruleus Feld ; 
hs 454 * 597: mo 1 35 0. B. Purple Italian Star wort. | 
0, 491. Ann. I 6. 1209. » Afteriſcus perennis maritipms na- 
W. nel!” ms 45 oY DE = T, _ The maritime 
| perennial dwarf Tuck folk | 
0 n. 1 2 eroides Alpina, icis . 
NF 476. m 8 Wy ee 472 Baſtard Star wort of the 
Alps, with a Willow #7 » A 
e. nn. 1 I 08. ' Aftragalus' annuus, anguſtis flori- 
N 494 5. a6 A 76. : ifs Pr longis Tourn. An- 
| 5 Ws nual Milk-Vetch, with narrow 
OY a | . | g WE flowers, and- long foot-ſtalks. * 
331. Ann. 1747. 126. Aftragalus luteus annuus Monſpe- 
| bot a N liac procumbens Mor. Hiſt. 
FO NES Yellow annual trailing Milk- 
Vetch of Monipelier. 
No. 494. p- ae. Aon Ann. 1 748.1 I 3 10. Aftragalus luteus perennis pro- 
cumbens vulgaris ſive ſylve- 
tis“. Wild-Liquorice er 
1 1 | Liquorice-Vetch. 
No. 480. p. 213. Ann. 1744s 1103: e luteus perennis filiqua 
by -4 al - gemella ratunda Tourn. Yellow 
perennial Milk-Vetch with a 
ve An round pod. : 
9. 494. p 60. n. 1 . 130 ragalus "Orientalic. i. Gale 
l eo 74 * i 45 Fol py WR Gren Milk- 
t, OA with Goats-rue leaves. 
No. 480. P. 213. Ang. 1744 1104.  Aſfragalys , pumilus filiqua epi- 
i . e arid glottidts # orma T. * Dark 
14 1 like the epiglotiis. r 
A 105. Ariplicis marine ſpecies Valerandi 
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F. Baub. | 
Ne. 495 B+ 493: Aon, 1749. I 3 356. Baccharis rica. Coronopi fo 
0 10 99 5 lio Vaill. Acad. African low. 
Fe i | Cala man*s Spikenard with a Bucks- 
horn leaf. 


| vo. 484. 5. 597: "Ann. 1745: 11 158. Balſamina 8 B. The fe- 
. male Balfam Apple. 

No. 474. p. 105 Aga. 17424 1009. Balſamita major Do. -Coftus Hor- 

10 torum Off. The greater Coſt- 


N | {\ \'T 8 E W 8 % i Mi) — Mar. 
8 . y 143? 2.7 2 ET 4 
N 6 4q 5G.) p. 45 3 8 I 249; 1357. derte Jovis Africana, foliis viri- 
11-1152 dibus pinnatis; flore cerules 


bs er * 
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Bech. be African Jy e 8 
8 Mor, 1 Hiſt. 
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Ns. 480. p. 21 z. Ann. 1744. 106. 


No. 476. p. 42 1. Ann. 1743. 1055. Barbarea J. B. flore fimplici Part. 
No. 48 4 p. 597. Ann. 1745. 1159. Bellis radice repente, latioribus 


No. 472. p. 75. Ann. 1741. 951. 


960. 
No. 474. p. 189. Ann. 1742. 1010. 
No. 484. p. 597. Ann. 1745. 1160. 


No. 480. p. 213. Ann. 1744. 1107. 


Ne. 495. p. 403. Ann. 1749. 1358. 


No. 476. p. 421. Ann. 1743. 1056. 


No. 494. p. 331. Ann. 1747. 1257: 


— — p. 360. Ann. 1748. 1312. 


1311. Brunella major, folio, non 


® PBullis major radice repente fliis latioribus ſerratis D. Meri. Pralud. 


Ox. iii. 29. 


Barba Jovis Hiſpaniea Incang 


Bellis ſpinoſa foliis Agerati C. B. 


| Betonica Alpina incana purpurea 
'* . Barellier Ten. Hoary Alpine 


Brunella folio laciniato C. B. 261. 


Beard wich deep green lu 
and blue Bower ah 5 E 


flore luteo Tourn. Spaniſh fu. 
piter's Beard. 1 28 


inter Creſſes 


ſerratis foliis Moriſon *, Creep- 
ing-rooted Ox- eye Daiſie with 
broad ſerrated leaves. 


Santolina ſpinoſa Agerati filii 
Tourn. Prickly-leaved naked 
yellow Daiſie. : 


Betony with purple flowers, 
Bidens folio tripartito, divij 
Tourn. Water Hemp-Agri- 
mony, with a yellow flower. 
Bidens foliis non diſſeftis Tourn, 
Water 2 1% md with 
an undivided leaf. 
Biſtorta major, radice minus in- 
torta C. B. The greater Biſtort 
or Snake-weed. | 
Blattaria alba C. B. 141. The 
white Moth-Mullen. 
Blitum perenne : Bonus Henricus 
J. B. G. Engliſh Mercury or 
All-good. | 
Borrago Conſtantinopolitana, flare 
reflexo ceruleo, calyce vie. J. 
Cor. Borrage of Conſtantine 
ple, with a blue reflexed fon. 
er, and a ſwelling empale- 
ment. | 


Lacin iated Self- heal with 2 
ſmall white flower. 1 


C. B. 260. O. 386. Comme? 
Self-heal. 5 A 


No. 494 


— 9. 331. Ann. 1747. 1358. 


No. 474. p. 189. Ann. 1742. 1011. 


1012. 


* 


No. 472. p. 75. Ann. 1741. 962. 


had 


No. 491. p. 43. Ann. 1746. 12 10. 


No. 495: p. 403. Ann. 1749. 1359. 


No. 480. p. 213. Ann. 1744. 1108. 


* 


No. 491. p. 43. Ann. 1746. 1211. 
No. 480. p. 213. Ann. 1744. 1109. 


1111. 


1 


1 . 


vol. X. Part iz : 


+ Ampliſſims. 


1 LEI 


3 4 Cafaloguerf Plants e. 
No. 494. P. 360. Ann. 1748. 1313. Buglalſun Creticum majus, fore 


Bugloſſum Orientale, fl 


No, 474. p-· 1 89. Ann. 1742. 101 3. 


cæruleo pur purante H. R. Par. 
Greater Bugloſs of Candy with 
a blue flower inclining to a 
purple colour. 
Buoloffum Creticum verrucoſum 
perlatum quibuſdam H. R. Par. 
Warted Bugloſs from Crete. 


Bugloſſum latifolium ſempervirens 


C. B. Ever- green Borrage. 

ore luten 
Tourn. The Eaſtern Bugloſs 
with yellow flowers. 

Bugula Orientalis flore inverſo 
cæruleo Tourn. Hairy Eaſtern 
Bugle, with an inverted blue 
flower, fpotted with white. 


Buphthalmum Orientale, Tanacet: 


minoris folio, flore luteo amplo , 
Tourn. 

Bupleurum foliis linearibus acutis 
ſelilibus Fl, Leyd. Hares-ear, 
with narrow ſharp-pointed ſeſ- 
ſile leaves. a A 4 N Cn 

Burſa-Paſteris major, folio f6- 

nuato eleganti; - inftar Corunopi 
repentis C. B. Greater Shep- 
herds-purſe, with an elegant 
ſinuated leaf. 

Calendula minor Hiſpanics Hort. 
Lugd. Bat. Small - Spaniſh 
Marygold: © nh AH: 

Calendula || polyanthos maxima 
C. B. The largeſt double Ma- 
rygold. 0 

Calthoides, foliis oblongis, caſtis, 
crafſis Shaw Specimen. Cal- 
thoides with thick, bluiſh-green, 
oblong leaves. 

Campanula hortenſis, folio & flore 


oblongo C. B. 94. Coven 
Bells, a 3 
4Y Ne. 494. 


* Bugula Orientalis, villaſa, oy 8 cæruleo, alba macula notato Tour. Cer, 14. 
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1 Ctalighr of Plant, &, © 
No. 494: b. 3 5 > Ann, 1707 1259. Campanula minor wii fi 


ciſis Mor. Hiſt. 2. 468. . : 
annual cut-leaved Fell ng 
7 


4 


Feet '* 17 10 or Venus? s Looking- -plaſs, 
WS, 36 Ann. I 7 46. 1314. Campanula minor, faliis inctfs 
IN. 112 e Cut-leayed 
3 3 
Ne. 44 p. 186 A 42. 1014. Canan ee, fall 
V 7 albo pleno Lob. Ke Mer, 
5 | DPeach-leaved Bell-flower. 
No. 476. p. 421. Ann. 1743. 1057. Canella alba Off. Cort. Winte. 
ROMNEY will A anus vulgo Winter's Bark. 
1058. Cardiaca flore caneſcente Amma, 
| Mother-wort with x hoary 


| flower. 
Nv. 474. p. 190. Ann. 1742. 1015. Carduus acaulis minor, flore pur« 
” 7 LW PR 17 C. B. 380. * Dwarf Cu- 

| ne "Thiſtle. 

1016. Carduus aculeatus, Bui & 
ftriacae folio Triumfetti. Prick- 
wy _ ly Thiſtle with leaves like the 

5 „ Auſtrian Sneezewort. 


No. . o. Ann. 1745. 1161. Carthamus Off. fore crocs Tours. 
P: 507: e Baſtard Saffron or Suf-flower, 


No. 472...Þ. ;; Ann. I * 64. Cartbamus Afritanus flo Its 
i 7 ok 197 | 5 9 flore pal Boerb. Shrubby 
2 3 W's OY E African Baſtard Saffron with an 
Hee? 33 ever-green Oak leaf, and a 
'S 8 golden flower. 
No. 474. P. 190. Ann. 1742. 1018. Carum Off. Carawaies. 


No. 494. P. 331. Ann. 1 7745. 1260. Caryophyllata montana, fare lules, 
n by 5 nutante H. R. Par. Mountain 


oil dun Avens, with yellow nodding 
| 1 flowers. 

Ne. 480. p. 213. Ann. 1744. 1112. Caryophyllus barbatus H lvelr 

| 8 C. B. Deptford Pink. 


Ne 484. p- 597. Ann. 1745. 1163. Caryophyllus Sinenfis fre . 


; 
—_ & S713 \ &S A, 


Rand. Hort. Chelſ. C 
5 DPink with a variable flower. 4 
Dd EN oo TOES Catanante fore luteo latifolia ' 
e Tourn. Broad - leaved Candy 
N Lion's-foot with a , Jeu 
flower 


® There is no ſuch name in Bauhin's Pizex :.I ere the erin” 
urpureo flore of that author is the plant intended. 


+ /atiore folio, SE N. 494. 
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5; Catalogue of Pants, &c. 
Cataria minor Alping | F. Inft. 


Nos 494 Þ nl Ann: 1748-2915 


4 \ 


202. The ſmaller” mountain 
Catmint. 


— . 332. Ann. 17 1261. Cataria, que Nepeta minor foliis 


No. 495. p. 403. Ann. 1 749. 1360. 


No. 480. p. 213. Ann. 1744. 1112. 


1114. 


hank 
Ne. 494. p. 360. Ann. 1748. 1316. 
No. 484. p- 597. Ann. 1745: 1164. 
No. 491. p. 43. Ann. 1746, 12 12. 
NC. 494. P- 360. Ann. 1748. 1:31 {* 


No. 494. p. 332. Ann. 1 347. 1262. 


N 9. 480. P. 213. Ann. 1744. II 10. 


No. 484. p. 597. Ann. I 745. II . 


4 1 2 


Meliſſe Turcicæ Hort. Cath. 
Loeſſer Catmint with leaves 


like Turkey Baum. 


Centaurea calicibus ſetaceo - ſpi- 


noſis, foliis Ilanceolatis petiola- 
tis dentatis Hort. Cliff. Great 
Centory with ſpear-pointed 
leaves. 

Centaurium majus Alpinum luteum 
C. B. Greater yellow Genter 
of the Alps. 

Centaurium minus luteum perfo- 
liatum F. B. Yellow Centory. 

Cerinthe major, flore venſicolore 
C. B. Great Mountain Ho- 
ney-wort. 

Cerinthe minor, flavo fore C. J. 
258. Yellow flowered Honey- 
wort. 


Chamaceraſus Alpina fruftu ge- 


mino rubro C. B. Mountain 
upright Honey-ſuckle with red 
berries. 

Chamepitys lutea vulgaris, Folio 
triſido C. B. & Offic. Common 
Ground- pine. ; 

Chenopadio - morus minor Boer. 
EP Smaller Bloody Spi- 
nac 


Chondrilla Sonchi foliis +, flore 


purpuraſcente major Tourn. 475. 


Blue flowered Mountain Let- 


tuce of the woods. 


-Chriſtophoriana vulgaris Park. 


Herb Chriſtopher or Bane-ber- 
ries. 

Chryſanthemum Bermudenſe, Leu- 
coii folio 2 Pluk. Corn 
NI, a Bermudas. 
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* Cerinthe quorundam major a 4 B. e bl, r en 
oh 480. 
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A Catalogue of Plants," &c, 
No. 480. p. 214. Ann: 1744: 1116. Chryſanthemum Cree g 
N en n Park. Candy Corn 

1117. Chryſanthemum fore pleng Vo 


Corn Marygold with-douww. 
flowers. 88 double 


1118. Chryſanthemum mixtum, flor, ple- 
10 Hort. Eyſt. Mixt Com 
| OY _ Marygold with a double flower 
No. 484. p. 598. Ann. 1745. 1 166. Cirſium Anglicum Ger. The Eng- 
| liſh ſoft or gentle Thiſtle, 
1167. Ciſtus femina Salvie falio C. 
| Female Rock-roſe with Se 
IM | leaves. SIE; 92 IMs 
No, 494. p. 360. Ann. 1748. 1318. Ciſtus ladanifera Hiſpanica, f 
albo macula punicante infouits 
Spaniſh gum-bearing Cifu, or 
Rock-roſe, with Willow leares, 
| --and white flowers ſpotted yith 
| * | — 0 | 
No. 484. p. 598. Ann. 1745. 1169. Ciſtus ladanifera Hiſpanica $ali- 
ROE AL hs : cis folio C. B. + 5 — gums 
bearing Ciſtus or Rock-roſe, 
with Willow leaves and white 
flowers. obs 94 
1168. Ciſtus mas Luſitanicus folio an- 
pliſſimo incano Tourn. Male 
Portugal Rock- roſe, with an 
_ ample hoary leaf. 
Ne, 472. p. 75. Ann. 1747. 963. 2 ive Anguria vulgo Pork. 
g itruls. 
No, 40 1. p. 42. Ann. 1746. 1214. Clinopodium Americanum rotund- 
1 & folium, Pulegii odor: Hou, 
Round-leaved American Field- 
Bafil, with a ſmell of Peary 
royal. - 
1313. Clinopodium minus Ocim fait 
5 r C. 3 * 
No, 404. p. 222. Ann. 1747. 1263. Clutia foliis petiolatss Linn. 
494. P. 33 IV 747 ; 4 Clif. Clutia with foot-ltalks 
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ha d. the leaves. 01 
5 | 8 hind, ROO VSG COLT eee an 
'® Ciftus Ladanifera, Hiſpatica, Salitir folis, flire albo; macula punicantt ite 
Tourn. Rr | 
+ Ciftus Ladanifera Hiſpanica incana C. B. 2 1 
$ Clinopodium arvenſe Otimi facie C. . 


A Catalogue of Plants, &c. 2 - 
0. 494. P. 100. Ann. 1742, 1017, Cnicus Atratiylis lutea diftus OF. 
[an or | 21 . Hort. Lugd. Bat. The Diſtaff 
nn | HS - Thiſtle. : | 1 þ n 
0, 480. p. 214. Ann. 1 1119. Colutea Aithiopica fore phæniceo, 
. N Barbæ Jovis falio Breyn. Æthi- 
opian Bladder-Senna with ſcar- 
| 3 let flowers and leaves like the 
ze — 72 el 
No, 480. p. 214. Ann. 1744. 1120. Coma aurea Africana fruticans, 
uy 59; foliis Linariæ anguſtis Hort. 
- Amſt. African ſhrubby Gol- 
| | | dilocks. | 
No. 495. p. 403. Ann. 1749. 1361. Commelina foliis ovato-lanceolatis ; 
petalis tribus majoribus æquali- 
| ' bus Linn. Commelina with 
oval lanceolated leaves, and the 
| three greater petals equal. 

No. 494. p. 360. Ann. 1748. 1319. Commelina radice Anacampſerotis 
Hort. Elt. 746. 79. Com- 
melina with a root like Or- 

| pine. i 
No. 495. p. 403. Ann. 1749. 1362. Convoluulus argenteus elegantiſſi- 
| l . mus ; foliis tenuiter inciſis Inſt. 
| R. H. The moſt elegant Silver 
| | Bindweed with fine cut leaves. 
No. 491. p. 44. Ann. 1746. 1215. Convolvulus cæruleus major, folio 
: fancy ſubrotundo Ger. Park. The 
greater Bindweed with round- 
No. 476. p. 421. Ann. 1743. 1099. Convolvulus ceruleus minor Hiſpa- 
nicus Park. Spaniſh, blue, 
leſſer Bindweed, with an obs 
tran | long leaf. ebb 
Ne. 495. P. 404. Ann. 1749, 1363. Convolvulus peregrinus pulcher 


With Marſh-mallow leaves. 
1364. Convolvulus Siculus minor; flore 
parvo auriculato Bocc. Rar. 


Small blue-flowered Sicilian 


8 „ en Bindweed. 
No. 472. p. 76. Ann. 1741» 965. Conyza bumilior, Linarie folio, 
ä aribus luieis umbellatis Anm. 
„ 141. Low Flea-bane with 
Hi Toad- flax leaves, and yellow: 

d a umbellated flowers. 


34104 18 8 2 * . 
1 * v * N 4 - 
* 
8 4 \ 4+ £446. * 8 . , No 1 
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folio Betonice F. B. Bindweed 
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A Catalogue of Plants," &. | 
No. 491. p. 44. Ann. 1746. 1216. Conyza minima Ger. eme öl! 
r Fleab ane. 3 
NO, 494. p. 360. Ann. 1748. 1310. Cornus foliis lanceolatis acuti; fub- 
"OR YN Ang Wes rende.) tus incanit, umbellis minribus 
t Wen Cornel with ſharp ſpear- pointed 
bY 90 leaves, hoary underneath, and 
| Pp N 2+ 14 0 {mailer umbells, 
No. 491. p. 44. Ann. 1746. 1217. Corona Solis annua, flore 9 
N AJ 8 Ne "a 88 F Tourn. The 2 
| Sun-flower. hs 
121218. Coronilla bherbacea, fore wry 
Tourn. Herbaceous Jointed-pod- 
ded Colutea, with a vari able 
. | flower, ; | 
No. 494. p. 360. Ann. 1748. 1311. Coronilla leguminibus teretibu; ar. 
| | 5 A ticulatis erectis Fl. Ld. 287, 
* Candia herbaceous jointed- 
podded Colutea with a ſmall 
| RM | purpliſh flower. 9 
No. 484. p. 598. Ann. 1745. 1170. Cotyledon Africana fruteſcens flare 
coccineo umbellato, Commeiin, 
Shrubby African Navel-wort, 
| with ſcarlet umbellated flowers, 
No. 480. p. 214. Ann. 1744. 1121. Cuminoides Tourn. Baſtard or 
EIT. | Wild Cummin. 
1122. anus minor, flore purpurea C. J. 
Small Blue · bottle with a purple 
flower. | 


1 No. 472. p. 16. Ann. 1741. 966. Cyanus Turcicus, ſeu orientalis 
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odoratus major Part. The QMul- 
+ Ge tan flower. . 
No, 404. p. 260. Ann. 1748. 1322. Cynogloſſum Creticum argenito 

* all. fol | Ti 2 + Candia Hounds 

| tongue with .narrow flyer co 

loured leaves. 1 

No. 476. p. 42 1. Ann. 1743. 1060. Cyperus odoratus radite on, 
CON 77 £ J 729 5 The ordinary ſweet perus, , 
FIN Engliſh Galingale. : 

1061. Cyperus rotundus eſculentss abe 

Rifolius Did. Sweet Ps 
No. 484. p. 398. Ann. 1 1171. Cytiſus Alpinus fore 
e r | 2 pendulo. Bean-trefoi) 
with a yellow flower, hanging 


. 


in bunches. | 


 # Coronilla legum teret. artic. ere&. caule herbaceo N. Le. . 
+ Cymogloſſum Creticum argenteo anguſto. folio C. B. No. 476- 


No. 456. p. 471. 8 112430 


„ 4 „ a 


75 ag 


No. 480. p. 214. Ann. 1744. 1123. 


No. 495. p. 404. Ann. 1749. 1365. 


1 


No. 456 p. 421. Au 1743. * 


N b.. 1749. 1 366. 


. } * + 
- 
" ' 
ES * 9 * 65. 
* - * „% 

1 . 

. - o 
. 

* - 
* — 


No. 45. 5 -6. Ana. 7745 . 968. 
No. 474 by 89 Ann. CNET 1041. 


* 


2 E 1020. 


No. aun po 598. Ann. 1745 1174. 


No. 495˙ P as ha Ang. 759. I 368. 


.®. do not find this name ee quoted, 
t This name is not in Tournefort's Iaſlitutiones R. H. | 


No. 44. p. 190. Ann. 1742. 1019. 


81 ag ifolig C. B. 


A Cotaljus 7 Plants, &. 


ti laber lin Jubrotedh 
. Breviſſimis C. B. Round- 
leaved ſmooth Baſe Shrub- Tre- 
foil with ſhort foot-ſtalks. 

05 ſus incanus, ſiliguis falcatis 
id. Shrubby three leaved 
hoary Moon: trefoil. 

Dictamnus montis Sipyli. Sir Geo. 
Wheeler. 
Sipylus. 

Digitalis lutea magno fore C. B. 
Fox: glove with a large yellow 
flower. 

Digitalis lutea major; parvo flore 
Mor. Hiſt. Great yellow Fox- 
gloye with a {mall flower. 

Doronicum Americanum Park. 
American' Leopard's-bane. 

Dorycnium Monſpelienſium Lob. 
Tron. Shrub- trefoil of Mont= 
pelier. 

Draba . liquis 4 2 8.7 

Dracocephalon Canarienſe triphyl- 
lon; Cedronella H. Amſtel. Tri- 
foliated Dragon s-head of the 
Canary Iſlands. 

Echium 8 onruftifel um Tus 
brum C. B. Narrow-leaved 
- Capgia Viper's Bugloſs, with 
a red flower. 

8 Tourn. Cucumis of nix 
nus Ger. Wild Cucumber. 

Elichryjum latifolium Americanum 
Tourn. Broad : leaved Ameri- 
can Eternal-flower. 

Elichryſum, ſeu Stechas citrina 


4 Goldilocks 
aſſidony. 1 8 


Zhcherfom Spicatum Tourn. Spi- 
ked Eternal-flower. 

 Emergs Americanus, filiqua incur- 
va Inſt. R. H. F American 


Scorpion-Senna with a crooked 
pod. 


Dittany of Mount 


a 1 6.4 
NS. 4843 


719 


+ 


_—— 


= 
* 
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Raii Syn. Ed. 3. 121. 
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+ yy Scar. 

| pioides Park. The leſſer Sen, 

5 1 M 2 Senna. er 
1173. Epheara major mariti 

Greater Sea Horſe-tall Tous, 


No. 494. p. 332: Ann. 1747. 1266. Eryſimum Orientale, foliis Suh; | 
RE | flore ſulphureo, filiquis 275 
aa a Boerb. Oriental Hed e- 
muſtard, with Sow-thiſtle — 
a pale yellow flower, and very 
8 „ eee, gets, 
No. 474. p. 190. Ann. 1742. 1022. Eryſimum polyceratium vel coi. 
2 C. B. 101. Hedge. 
muſtard. with many cxoole 
— * many crooked 


| No. 472. p. 76. Ann. 1741. 969. Euonymo adſinis Aithiopica fruty 


globoſo,. Salicis folio Plukn, A 
Ethiopic plant approaching to 
the Spindle-tree, with 2 globot 
. | | fruit, and Willow leaves, 
No. 494. p. 332. Ann. 1747. 1 165. Euonymus latifolius C. B. 420. 
"Tov Blroad-leaved Spindle-tree, 
1164. Euonymus vulgaris, grani rubnti- 
bus C. B. 428. Spindle-tree or 
Prick wood. 


No. 491. p. 44. Ann. 1 746. 1219. Euphrafia pratenſis rubra C. J. 


Red meadow Eye-brght, or 
Eye-bright Cow-yheat. 


No. 474 p. 190. Ann. 1742. 1023. Fabago Belgarum, jve Peplus 


Pariſienſium Lugdunenſ. Bean- 
Caper. 12 ED | 


No. 476. p. 421. Ann. 1743. 1665. Fagopyrum vulgare erefum Tourn. 


Common upright Buck-wheat. 


No. 480. p. 214. Ann. 1744. 1123. Filipendula omni parte najo 


Boer baave +. Larger Drop- 
wort with a narrower leaf. 


No. 474. P. 190. Ann. 1742. 1 324. Flix mas aculeata, pimuli as 


riculatis anguſtioribus Ka" Wl 
Prickly Male-Fern ith na- 
rower leaves. 


No. 484. P. 598. Ann. 1745. 1176. Fritillaria alba pr cc C. B. The N 


early white Fritillary. 


* Emerus minor Tourn. | | 


+ Filipendula omni parte major, folio anguſtiori Boer. 


| Filix aculeata major, pinnulis auriculatis crebrioribus olli. integris ie 
; a: L 4 4 i460 FN Ns No. 494 


- 


4 Catal of Plants; I Re 


- Je breviore Boerh. 2. 139. 


ende n . e Tellow Fritillary, with Solo- 
e cee en eee, on 's-ſeal leaves, and a ſhorter 
Ke RN, ah Vt ren * fruit. f „„ * 93 ; 


No, 484 = 598. Ann. 1745. 1175.  Pritillaris Precox purpurea varie- 
e enen eee, gata C. B. Common aan 
N Num obdbr chequer'd Lily. 


No, 491. p. 44. Ann. 1546. 1220. Galega Africana, floribus najori- 
* * 22 i + of bus, & Ali uis craſſioribus Tourn. 


African Goat's-rue with large 
5 $33 "NA" flowers and thick pods. . | 
No. 484. p. 598. Ann. 1745. 1177. Galega vulgaris floribus ceruleis 
| C. B. Common Goat' s rue with 

| ne | blue flowers. 
NO, 495. p. 404. Ann. 1749. 1369. Gallium ſaxatile minimum fu - 
Me EM > num & pumilum Inſt. R. H. 1 


The ſmalleſt ſupine dwarf La- 


* dies Bedſtraw. 


No. 474. p. 190. Ann. 1742. 1025. Geniſta juncea J. B. Hiſpanica 


Ger. The Yellow Spaniſh 
| Broom. 
1026. Gentiana Alpina magno flore F. B. 


Large flowered Gentian of the 


Alps, commonly called Gen- 
|  tianella. © 

No. 484. p. 598. Ann. 1745. 1177. Gentiana Offic. major lutea C. B. 
The moſt common great Gen- 

5 . ä tian or Felwort. 
No. 491. p. 44. Ann. 1746. 1221. Geranium Africanum Malvæ Folio, 
Y AAS L petalis florum inferioribus vix 
conſpicuis Index. Hort. Chel/. 
| African Mallow-leaved Cranes- 
f = bill, with the lower petals ance 

NE: diſcernible.” 
No. 494. p. 332. Ann. 1747. 1268. Geranium latifolium longiſſima acu 
. C. B. 319. Candy Cranes- bill. 
No. 480. p. 214. Ann. 1744. 1126, Geum folio rotundo majori, pi- 
ſtillo floris rubro Tourn. Lon- 
I don Pride or None-ſo-pret 


1127, Geum folio ſubrotundo minori 1. 2 


Sanicle with a leſſer roundiſn 
leaf, and a red pointal. 


* Subrotunde. | + Geum fol. brot. min. piſtillo floris r#bro Tourn. | 
| VOL. X. Part li. | 4 Z Y No. 474 


Nb: 456 i '3 gr - Ann: 1747. A Fritillaria lutea, 5 Poligonatis, 


722 


we, 474 f. 


No. 476. b. 422. Ann: 1744: 2966. 


No. 455. p. 404 Ann. 1749 47 


No. 484. p. 598. Ann. 1745. 1179. 


No. 474. p. 190. Ann. 1742. 1028. 


No. 472. p. 76. Ann. 1741. 970. 


No. 491. p. 44. Ann. 1746. 1222. 


No, 476. p- 422. Ann. 1743. 1067. 


$068. 


No. 494. p. Rv Ano. 1203 1523 


1 0 Y 


IL Sd 4 * 4 


No. 491. p. 44. Ann. 1746. 1223. 


No. 405. P. 404. Ann. 1749. 1372. 


* „ubro. 


* * . 


1 Ne if Plaus Ne ES 
> 190. Aon: 1945; 1027. Glaurium flare lim Toy, Ya, 


e OE E N 


— ware Poppy. 

aucium flore purpure 

Purple horned 8 1 

Glaucium hirſutum flore pbenices 
Turn. Hairy horned o 
with a deep ſcarlet flower. 

Glaucium Orientale = 4 magna 


Eaſtern Ho 
d Poppy with a large _ 
og 
Glychirrbiza 3 fore It 
 pallide C. B. Wild Lich 


or Luer 


Gramen Dattylon eſculentum C. 


Manns vulg. H. L., Bat. The 
Manna Graſs. 


Guaicana Vixrginiana Piſhamin 
dicta Park. The PiſhaminPlum, 
Guidonia Ulmi folig fore roſe 
Plum. Guidonia with Elm. 
leaves and. a roſe-coloured 
flower. 


Hedyſarum annuum filiqis aſperis 


pendulis intortis Tourn,| An- 
nual French Honeyſuckle with 
a rough waved. and, wreathed 
pod. 

Helenium Off. Enula campans 
Park.  Elecampane. 
H eliantbemum foliis Sampfuchi, 

capitulis valde birſutis J. B. 
Dwarf Ciſtus with a Matjo- 
ram leaf and very 4 head, 
Helianthemum Salicis folio J. 249. 
Dwarf Ciſtus with, a Wilen 
leaf. a 
Heliauthemum vulgare, fur lu 
J. B. Dwarf Ciſtus litle 
Sun-flower. : 
Helleborus Fumariæ falis Ame 
man. Ruth. 74. Hellebott with 


E Wen leaves. 


1 Ghebirrhizg Slu. floribus lnteo-palleſcentibus C. B. 8 
1 en annuum, filiqua aſpera, undulata, intorta 1 ourn. 


N 47b. 


pies 


No, 474. p. 100 e 1942: 1029. 
Ne. 484. p. 398. Ann. 1743. 1180. 


Ne. 474. p. 190. Ann. 1542. 1030. 
1274. 


1272. 


1275. 


PPP 
- „ St 2 5 y yay es * _ % LAT. 


1273. 


Ne. 494. p. 360. Ann. 1748. 1324. 


25 mtl 97 Plants; e. 


9. 6. 22. * 4 106 Hellelorus niger 
15 22 2 1 e NA * OF. True 2 Hellebore or 


| Helieborks niger 


550 o C. 3; 


Chriſtmas flower. 


Helleborus niger fatidus C. B. 726. 


Stinking black Hellebore, 
Bears-foot or Setterwort. 
, folio Rununculi 


flore globoſo Torn. The Globe- 
flower or Locker-gowlons. 


Hermanniu, folio Lavendule ob- 


tuſo, ere parvo aureo Boer- 
hagve. * Shrubby Herman- 


nia with a broad blunt Laven- 
der leaf, and a {mall golden 


flower. 

Hermannia fruteſcens, folio oblon- 
g ſerrato T. 656. 
Hermannia with an oblong ſer- 
rated leaf. 

Heſperis caule ramqſiſſimo; foliis 
lanceolatis ſæpius dentatis Linn. 
Hort. Cliff. Dames-violet with 
a very branched ſtalk, and ſpear 
pointed, thickly indented leaves. 

Heſperis exigua lutea; folio den- 
tato anguſto Boerh. 2. 20. Small 
yellow Dames - violet with a 
narrow indented leaf. 

Heſperis flore albo minimo; filiqua 
longa; flore F profunde Lauer 
Boerh. Ind Dames- violet with 
a very ſmall white flower, a 
long pod, and a deeply in- 
dented leaf. 


 Heſperis maritima, anguſtifolia, 


zncana 7. 223. Dwarf annual 
ſock. 

Heſperis ſtoeftris inodors C. B. 
202. Unſavoury wild Dames- 
violet. 

Hieracium anggdalas amaras afeus 
ore ſuaverubente C. B. 127. 


* Hermannia fruteſcens ; folio La vendulæ latiori S obtuſe 3 flore parve aureo H. R. D. 


Boer. Ind. I. 273. + folio. 


| I do not find this name in C. B. perhaps it ſhould be Hicracium amygda la: amaras 


blens, ſeu dure apuli ſnaverabentis H. R. Par. 
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No. 495. 
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No. 491. p. 44. Ann. 1746. 1224. 


Ne. 476. p. 422. Ann. 1743. 1070. 


No. 474. p. 190. Ann. 1742. 1032. 


033. 


No. 476. p- 422. Ann. 1743. 1021. 


No. 494. p. 360. Ann. 1748. 1325. 


No. 480. p. 214. Ann. 1744. 1128. 
No. 494. p. 360. Ann. 1748. 1326. 


No. 472. p. 76. Ann. 1741. 971. 


. 
Ne. 491. p. 44. Ann. 1746. 1225. 
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Hieracium cahce - barbatg\. 6,4 | 
| E > 27. f Hawkweed vt a 
Dee empalement. Go 
Hieracium montanum . 5 
Moriſon. Hort. * * 
Downy Mountain Hanka 
Horminum coma purpuro- viclac 1 
F. B. Clary with a purple vio- 
let top. | 
Horminum luteum, glutinoſum C. 
Lee Clary or en Di 

Horminum pratenſe, flore min; 
Schol. B [gh ee Cu, 
with a very ſmall flower, 

| Horminum- ſyloveftre, Laveuls 
flore C. B. 219. Common Eng 
liſh wild Clary. 5 

Hydrophyllum Morini Journ. 

Water-leaf of Morin. 

 Hypecoum latiore folio T. 230. 
Broad-leaved Hypecoon. 

Hypericum orientale, Rorijmarini 
folio Amman. Oriental Saint 
John's-wort with a Roſemary 
leaf. 

Jacea cinerea laciniala, fore pur- 
pureo Triumfet. Jagged alh- 

coloured Knapweed with a 

purple flower. 

Facea non ramoſa tuberoſa radict 
latifolia Baniſter. Pluk. Broad. 
leaved unbranched Knapweed 

with a tuberous root. 

Eadem anguſtifolia Ec. The ſame 

with a narrow leaf, | 

Jacea ſpinoſa alata cinerea caule 
ſpinis luteis longiſimis. Ah. 
coloured winged Knapweed 
with very long yellow prickles. 

Jacea | ſpinoſa Cretice, Lawn, | 

Prickly Knapweed of Candy- 
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9. 472. By Ann. 1741. _ n nico Es + Folio 
Ny. a. Pp rj $i 97 ie Cathol. Rag wort of Etna, 


= 0 14 with a Gooſe- ot leaf. 


ore albo Com. Rar. African 
Jaſmine with a Holm-oak leaf, 
and a white flower. 


528 | A CRIT Jaſmine. 

No. 484. p. 598. Ann. 1745- 118 1. Faſminum five Surabach Arabum 
* 4 I ag ö 18 J. B. Single Arabian 
eine | . Jaſmine. 

No. 474. p. 190. Ann. 1742. 1034. Lex oblongo ſerrato folio C. B.z 34. 

2 ee e of Narrow-leaved Ever-green Oak 
| * 5 NN with ſerrated leaves. 

No. 480. p. 214. Ann. 1744. 1129. Jmperatoria major C. B. Com- 
5 : Tcl mon Maſter-wort. 

No. 474. p. 190. Ann. 1742. 1033. - Ketmia Srorum flore  albo Boer- 
haave. Althea frutex with white 

TOY a ed N flowers. 

No. 484. p. 598. Ann. 1745. 1182. Lamium rubrum minus foliis pro- 

2 had funde incifis Raii Syn. Leſſer red 

Diead-Nettle with leaves deeply 
| cut. 

B No. 494. p- 361 1. Ann. 1 748. 1328. Lathyrus tuberoſus arvenfe re- 

iy . ðͤ v 

Ez No. 4 491. p. 44. Ann. 1745. 1226. Lavatera folio & facie Althes 

=—_ . 8 Act. Reg. Sc. Lavatera with 

= | the leaf and face of Marſh-mal- 

: | | low. 

122). Lavatera flore albo. Larvatera with 

| 1 a white flower. 

No. 476. p. 422. Ann. 1743. 1073. Laurus Alexandrina Off. Alex- 

| andrian Laurel. 
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; 8 Common Maſtich- tree. 
No. 472. p. 76. Ann. 1741. 974. . Leonurus Africanus, Sideritidis 
| | folio,” floribus Pheniceis Boer. * 
Perennial African Lion's- tail 
_ ,-,, With. an Ironwort leaf, and a 
216: ore ths.” large ſcarlet flower. 
No. 484. p. 598, Ana, 1746. 1183. 3 2 latifolium Off. & C. B. 
ö 191M toy», ner wo Pepper-wort. 


” _ 


"ut; 


®. Leonurus perennis Liens, 8 iaeritid, Helis ; Fore Phomicee majort Breyn. Prod. 
| Noe. 494. 


* 


No. 495. 4 Ann. . 1 376. "a minum Africanum ; theis Fake 1 3 


N 6. 422. Ann. 1 4 . 1072. Jaſminum luteum Indicum odora- | 
e Ot cos e Ferrar. Yellow Indian 


No. 474. p. 191. Ann. 1742. 1036. Lentiſcus N 5-0 C. B. 399. 
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N. . 494. p. 332. Ann. 2747. 1278. Leucoium Heſperidis f 151 
e | Bataan he __ Great Tower-Muftarg. ©! 


N®. 472. p. 76. Ann. 1741. 976. 


No. 46. p. 422. Ann. 1743. 1074. 


Ne. 495. P. 404. Ann. 2749. 1875 
No. 494. p. 361. Ann. 1748. 1330. 


No. 474. p. 191. Ann. 1742. 1037. 


No. 491. p. 44. Ann. 


No. 474. p. 191. Ann. 


No. 484. p. 598. Ann. 


No. 480. P- 214. Ann. 1744. 11 30. N 


Lilium convallium, 


— p. 367. Ann. 1748. 1329. 


1746. 1228. 


1742. 1038. 


1745. 1184. 


fore Pleng 


variegato Didac 7. % . 
leaved Lily of 1 wi 
with a double ſtriped over 


Limonium lignoſum Bellidiz folio 
Me 3 $2 ag 2 1 wa, fy. Rh 0 * 


C. B. 


Limonium maritimum majus C. 


Sea Lavender. 


Linaria latifolia - Dalmatica C . 


T Broad-leaved Dalmatian 
Toad-flax, with a large floyer 


_ Linaria pumila folits carnfs, fo 


ſculis minimis flavis C. B. 111, 
Dwarf Toad-flax with, fe, 
leaves and very ſmall yellow 


flowers. 


| . » ” . el Ir eo + 
Linaria triphylla minor latta, 


floris vexillo & calcari purpures 
Boer. Small three: leaved yel- 
low Toad-flax, with the ſtand- 
ard and heel of a purple colour, 
Lingua cervina multifida C. B. 
354. Harts-tongue with diyi- 
ded leaves. 
Lotus anguſtifolia flare tuteo-pur- 


pures ex inſula duni Jacobi 


Hort. Amſt. Natrow- lexved 
Birds-foot Trefoil from the 
iſland of St James, with a pur- 
ple yellow flower. 
Lotus hemorrhoidalis major Patk. 
Upright hoary Birds-loot | 
Trefoil. „5 
Lotus rubra filiqua anguleſa C. J. 
Square- codded Vetch. 
Lotus filiquis Ornithopodi' J. B. 
Birds- foot - Trefoil with 
like a Birds-foot. 


NO, 472. p. 76. Ann. 1741. 977. Lupinaſter floribus purpurtis li. 


* This name is not in C. B. 
+ This is Parkinſon's name: C. B 


and ſmaller pods, 


adds magn | 0 fore. 1 


quis minoribus Amm. p. 147 
Lupinaſter with purple fouen 


nm 


5 wars FL 4 . 9 
9 _— 1 
| 2 
N - 416: 4 
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A. Oral of Plant c 


i 2. 1 1 10756. Lapinus angüffi faliit n c. 
Wk 496 2 42 1 8 5 TR” ruleus elatior Hort. Eyſt. Nar- 


'3 WI; FLY 
8 e r 0 row-leaved tall blue wild Lu- 
Ls Ke pine. e 185 LA OOTY 


o. 191. Ana. 1742. 10 1. 8 peregrinus major vi lioſus 
x 47% T3 '9 74a. 155 cæruleus C. B.“ Great blue Lu- 


| wot. . pine. | 
1039. Enpinus ſativus fore albo id. 
WE i ds White Lupines. 


1040 Tupinus ſylveſtris fore Iuteo Ibid.. 
| Ale ab & ti, The yellow Lupine. 
141418642. Habnis Chaltedouica flore miniatd 
2 | Wb " Park. Noneſuch or flower of 
Conſtantinople. 


Garden Campions or Roſe Cam- 
pion. 
No. 494. p. 532. Ano. 1747: 1256. Wai Cratica purva flore; ca- 
lyce ſtriato purpuraſcente T. 
ON Cor. 24.— Lychnis of Candy, 


Tolls | Þ Oe with a ſmall flower, and a pur-- 
d päʒliſh ſtriated empalement.. . 
Ne. 480 p. 214. Ann. 1744 11 we "i 2 hirſuta, flore eleganter 
N » wvariegato Raii Hiſt. Hairy: 
ne AU vm in. .nox_ Campion with a flower beauti- 
10111 fully variegated. . 


Nd. 494. N e 1277. © Lychnss: ſubina Sicula, calyte am- 
COLT 2 imo ſtriato T. 337. Low. 
\ A ON - Sigikan Campion, with a large 
| | ſtriated empalement. 
an r 5. 44. Ann 5746. 122g. 1 Hlveſtris fore allo minimo: 
N Raii Hiſt. Small Corn Cam- 
8 pion with a very ſmall white- 
flower. 

7h, G 12 30. Lychnis ſylv..que 8 " our n. 
Common Sope wert. 
Ne. 476. p. 422. Ann. Se 3. 207% © Lychnis viſcoſa rubra anguſtifolia 

| C. B. Red German Catchfly. 
No. 484 p. 590. Ano. 1745. 1185, 1 mac bia lutea major quæ Dioſ- 
| coridis Off, & C. B. Yellow: 

Willow- herb or Looſe- ſtrife. 
No. 494. p. Ir I. hain; 1748. 1 3 31. Malva Aer Achimillæ 
folio Sherard. Alexandrian Mal- 
low with a Ladies. Ni antle leaf. 


— 


* Lu peregrinus major ve mg 1 major C. 3 


Na. : 476- [5 45. Ao. 1745: 1076. Eychnis carummia vulgaris F. B. 


No. 480. 
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A Catalgue of 5 Plants," & ERR 
nn. 1 744- 1132. Malu l. minor, folio ot 6 ö 
e AT? EV WU ORF . -\ Small wild Mallow or : 
Dwarf Mallow. - | 


No. 494. 5. 361. Ana, 1748. 1833. | Matus = viſcus a Ji 


% 

+ * 
— 
- 


miniato clauſo Hott. EA. , 
Malva-viſcus, with a — 
let fleet. | 
1333. Marrubiaſtrum limbo atro-qurs.. 
| reo Sc. Baſtard 9 
r ee ene een e edged 
woot” with a dark purple. 
No. 472. p. 76. Ann. 1741. 978. Marum vulgare Park. vulgo Me 
: +/* 4 7 17125 4 * ſtichen redolens C. B. Helb ll 
0 ſtick or Maſtick Thyme, 
No. 478. p. 422. Ann. 1743. 1078. Matricaria foliis forum ful 
1 47 P | 7 Hort. R. Par. Feverfew 5 | 
510 fiſtulous flowers. 
No. 484. p. 578. Ann. 1748. 1186. Medica orbiculata F. B. Orbicy 
| oe tt; lated Snail-Trefoil. 
No. 495. p. 404. Ann. 1749. 1376. Melilotus Italic folliculis ritundi 
.. F. ee , = 
No. 474. p. 191. Ann. 1742. 1043. Melilotus major candida Ini. 
9 Ny WAR, , W White flowered: Melilot. + 
1044. Melilotus odorata violacea Hiſt, 
| Oxon. Lotus urbana Off, Sweet 


oo 


a * hoh Trefoil. 1 
No. 484. p. 598. Ann. 1745. 1187. Melilotus Offic. &. C. J. Com- 
7850 Lv d mon Melilot. 3 
No. 476. p. 422. Ann. 1743. 1079. Meliſſa Moldavia flore albo Fark. 
1 . 2 f Turkey Baulm with a white 
| 1 flower. L | "Gifu 
No. 495. p. 404. Ann. 1749. 1377. Meliſſa Romana molliter 911/419 
R it | S graveolens H. R. Par. Stink - 
ing Roman Baulm, wit ſofter | 
| BEE” hairy leaves. : 2 gu ; 
No. 472. p. 76. Ann. 1741. 979, Mentha verticillata Oe d: 
r 28 ko. uy venis luteit Ind. Hort. Chell. | 
Whirled Mint, with 2 | 
LAY BONN 85 1 neon * 6 = 
No. 491. p. 44. Ann. 1746. 1231. Maſpilus aculcata, ! = 
e. 491. p. 44 1746. 123 pi Gauen Virgina 1 


The Virginian Az aral i 
fruit. N | 
2 | | 1 « | 1 : | 
* Marrubiafirom Sideritidis folio, caliculis atuleatit, fors flavo cum limbo def fe at 
coma flaveſcente T. Cor. 12, - © © OO ng 2. Ne, 4 


W 
a : 9 . "< NN CON 8 
r 4 < 


F A. 1 Grtabgge f Plants, = 
494. 2. . 1747. 1279: Meſpilus Canadenſis, Sorbi tormi 
* 49% _ 33 a 1 hy nalis facie T. 642. Medlar * 
| Canada, with the appearance of 
5 i * the common . 
— an 2. Ann, 8. 1 * 1 Virginiana, Apii folio, 
1 in 93 1748. ONT - . oulgari ſimilis, major. Medlar 
: of Virginia, reſembling the 
| common * thorn, but lar - 
2 9 R ger. 
No. 472, p. 76. Ann. 1741. 80. = foliis Ancthi C. B. — vul- 
3 0 : 8 55 be gatius Park. Common Spignel 


, IF 
4 111 
2 0 


or Meu. 


Ne, 495: p. 404. Ann. I 749. 1 378. Milleria annua erecta, foliis con- 
. N | jugatis, foribus luteis ſpicatis 


- Houſt. Greater upright annual 


Milleria with oppoſite leaves, 


| j rn ache and yellow ſpiked flowers. 
No. 472. p. 76. Ann. 1741. 921. Mimaſe folio lato Sennæ ſpinoſa 

| Boerh. The prickly ſenſitive 
plant, with a broad Senna leaf. 


No. 484. p. 598. Ann. 1745. 1188. Mirabilis Peruana flore variegato 


Park. Parad. Marvel of Peru 


with a variegated flower. 


Ns. 474. p- 191. Ann. 1742. 1045. Moldavica Americana trifolia, 


. . odore gravi Tourn. Trifoliated 
American Moldavica with a 
fx . .. ſtrong ſmell. _ 
No. 480. p. 214. Ann. 1744. 1133. Moldavica orientalis, Salicis folio, 
ER fore parvo ceruleo Tourn. Ori- 


ental Moldavica with a Willow 


| | leaf, and a ſmall blue flower. 

No. 494. p. 361. Ann. 1748. 1335. Mollugo foliis verticillatis, cunei- 
formibus acutis Hort. Upſal. 
Baſtard - Madder with ſharp 

wa wedge ſhaped whorled leaves. 

No. 49g. p. 404. 1 1749. 1379. Monarda floribus capitatis, caule 
obtuſo Hort. Chff. The Ozwee- 
ga Tea. 


No. 491. p. 4. * 1746, 0 Myagrum filiculis undi 2. B. * 


Treacle Wormſeed. 
No, 494- p- 361. Ang, 1748. I 336. Myagrum filiculis obverſe ovatis, 


Alateribus depreſis Fl. Laue, 12 


are e © Golden Pleaſure. 


* Myagrum filiqua-longa C. B. f Linn H. Clif. 328, | 
Vol. X Pat. 5 4 Ns. 496 
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4 | Cotalighe f Plants, PRA 


Ne. 495 p. 404. Ann. 3 1380. 


p 10 


No. 494. p. 361. Ann. 1748. 1337. 


No. 476. P- 422. Ann. 1743. 1080. 
No. 49 1. p. 44. Ann. 1746. 1234. 


No. 472. p. 76. Ann. 1741. 984. 


982. 


983. 


* 


No. 491. p. 44. Ant. 1746.4 1233. 


No. 476. p. 422. Ann. 1943. 1081. 
No. 496. p. 404. Ahn. 1749. 1381. 


No. 472. p. 76. Ann. 1741. | 985. 


Ne. 480. p. 214- Ann. 1744. 1134. 
No. 495. p. 405. Ann. 1749, 1383. 


1 38 2. 


Mydorum "kts Rei 
folits obtufis dentatis 15 An 


Gold of pleaſure with Wrinkled 


[oc 


obtuſe | indentel 
Myrrhis 1 utea ava F Mor. 


H. R. Blef. Yellow, carrot-like 


Cicely. 
Myrrhis ma "or, vel Cicutaria 041. 
rata C. B. 160. Offitin, 321. 


Sweet Cicely or great fr 


| Chervil, by ſome Sweet-Fern, 


Ay to- if Pennici Cu. Myrt 


Rock- roſe. 
Myrius Buxi folio Schyl Hur. 


Box- leaved Myrtle. 
Myrius flore pleno Cornuti, The 
dowble-flowered Myrtk. 
Myrtus.foliis odore Nucis mala 
_— Cat. The Nutmeg 1 
. 

Myrtus latifolia Betic, 2 an- 
fertim naſcentibus C. J. The 


Orange-leaved Myrtle. 


Hr tus latifolia Romans C. B. 


Common broad-leaved Myrtle. 


Napus dulcis fatiow of Navew 


gentle. 
Nardus A procerio 3 


foliis cefiis Pluk. Alm. Tall 
American Nard with, blueiſh 
leaves. 


6 B. Candy Fennel - flower with | 
an aromatic ſeed. 


Mita Toth. - Cine Graft 


_ 


lobis angußtori bub Fu 
Sun flower with Wart 
leaves, did narröwvet Ws: 


Obel ſcotbeca Hydrophis 1 fol 


Nigella Crotica 7 aromatico | 


Obeliſcotheca Hydro 2 [7 


lobis latioribus. Vaill. 4 


Sun - flower, with Water 


as broaday Jobs. 
ad 1184 Gs TC. my 
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* 4 Se Plant, Sec. 


aur eo, umbone atro-rubente 
5 508 EZlibam. Dwarf pur 7 rt 
ö 55 with entire leaves, a go rays 
? ORE? map. dark red Jin g 

0, : . by bel cothecg minor integro 
. 491 an n. hb 1 Bien Smaller Dwarf Sun- 
3 with an entire leaf. 


| * - oF Ocbrus foli gro £4 colgs emit f 
N 74 P. 191. Am. 74 947. r 2 N Fes 2 l or 


inged Pea, wath an entire leaf, 


T ess 


bend ing forth tendrils. 


No, 01 599. Aue. 1746: 1190. Oenantbe Apii folio C. B. Water 


Dropwort _— Smallage leaves. 
1189. Oenanthe wag Fug aliquate- 


pus accedens F. B. Dropwort 


| 3 nie MON ( Carrot ALS | 
No. * p. 438; Ann. 1743. 1084. Oenantbe Stellata Cretica P. Al- 
6 n | pini 14 7 Starry Dropwort 
dy. 


of Can 


No. 473. p. 77. Ann. 1747. 95655. Olea maxima Hiſpanica C. B. 2 


The Spaniſh Olive. 
988. Olea minor Lucenfis, fructus odor 
rato Ibid. F The Luca Olive. 


— p- 76. — 986. Olea uulgaris ſativa C. B. The 


manured Olive. 
No. 494. P- 333. Ann. 1 745. 1281. Ompbalodes Lufitanica Lini folis 
T. 140. Venus Navel- wort. 


No. 472. p. 77. Ann. 1741. 987. | Onagra fruteſcens argentea anguſti- 


Jolia Ind. Hort. Chelſ. Narrow- 


leaved filver ſhrubby Tree- 


3 r | er | 
No. 476. p. 422. Ann. 2743. 1082. Onagra latifolia Tourn. Broad- 
2 g Tree-Primroſe. 
No. 491. p. 44. Ann. 4746. 12 36. 


um, Lingus Serpenting 
| hr) 218 s- tongue. 
1237. Ophris bifalia C. B. Common 
A: 519. f | _ Tway-blade. 
No. 476. p. 422. Ann. 4743. 408 3. Qriganum Herachetiegn, Cunila 
82 5 1 Plinii C. B Winter 
. * | Weet Joram. 
No. 474. p. 194. 2 1046. Origanum Off. Origanum Angli- 
cum Ger. Wild Marjoram. 


B. makes a 
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Olive ;/pagne. 
7 hat of Tournefort. 


wha this; Jed 71 funt Olive maxime Hiftanica f Tour- 
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4 Catalog we ior Plants, Kc. 


7 


++ 


Ne. Ihe . # f Nha | y 746. 1 238. 


No. 474. p. 191. Ann. 1742. 1048. 


No. 495. p. 405. Ann. 1749. 7384. 


| No. 494. Pp. 333. Ann. 1747. 1282. 


No. 491. p. 45. Ann. 1746. 1239. 
No. 474. p. 191. Ann. 1742. 1049. 


No. 484. p. 599. Ann 1745. 1191. 
No. 495. p. 405. Ann. 1749. 1 385. 


No. 494. p. 333. Ann. 1747. 1283. 


No. 476. p. 422. Ann. 1743. 1085. 


No. 480. p. 214. Ann. 1744. 1136. 


| 1137. 


No. 491. P. 45. Ann. 1746. 1240. 
No. 472. p. 77. Ann. 1741. 990. : 
No. 491. P. 45. Ann. 1746. 1241. 


No. 476. p. 422. Ann. dh: 1086. 


3 


a Ns. 5. 4s 2 p NEL Ann. IF 1338. Ornitbopodium oof hets Fa" 7 


oO. Birds-foot with 
leaf. | 1 25 
Orobus ſylvaticus ” cre follis C. 3 
Wood Orobus with Vetch leaves, 
Orobus vulgaris herbamorum Go 
Park. The common bitter 
Verb. 

Orys lutea J. B. 388. Woo 
Sorrel with a yellow flower. 
Padus Theopbraſti Dalecbanpis 
Lugd. 312, The wild Cluſter 
Cherry, or Birds Cherry. 
Pæonia mas Officin. & C. B. The 

Male Peiony. ; 
Panicum Indicum ſpica longiſg 
C. B. 343. Indian Panick ith 
a very long ſpike. ' © 
Papaver hortenſe ſemint nin 
ſyboveſt. Dioſcoridis C. B. Gu- 
den Poppy with black feeds, © 


| Partheniaſtrum Helenii folio Hort, 


Elth. Partbeniaſtrun with an 
Elecampane leaf. 

Pavia Boerh. Ind. Alt. 2. 260. 
Scarlet- a Hor hel. 

e 

Periploca foliis per 7 ourn, 
Periploca with: oblong leaves. 

Phalaris major ſemine alho C. B. 
Canary-grals. 

Phalaris major ſpica Jongiri Did, 

Canary - graſs: with 2 longer 

ſpike. . 

Phaſeolus fr eco Corn) 
The ſcarlet Kidney- bean. 

Piſum cortice eduli Tourn. Pea 
with an eſculent huſk. 


Pi ſum © buinile- cault firms Jan. 


Dwarf Pea. Park 
Plantago major incans + 1% 
Hoary Pfantain er Labs 


Ne. 491. p. 45. Ann. * 1242. Be vulgare Tour: 


- Yaleriana Ladder o Helen | 
"0 W 7 00 | 


A Catalogue of Plants N 


We. 476. P- 422. Abs, % 47 5 | 


= 


No. 494. p. 333. Ann. 1747. 1284. 


No. 494. p. 361. Ann. 1748. 136% 
1349. 
No. 472. p. 77. Ann. 1741. 991. 


992. 
No. 44. P. 333. Ann. 174. 1285. 


1286. 


No. 474. p. 191. Ann. 1742. Togo. 
No. 480. p. 215. An. 1744. 1138. 


4 
4 


Ee vo 
* 


No. 476. p. 422. Ann. 1743. 1090. 


No. 494. P. 333. Ann. 1 747. 1287. 


No. 480. p. 215. Ann. 1 25 11 39. 
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e J 


Ne. 494- Þ- 36. Ang. "oe 1339 


7 — fellatus * Creticus C. 8 ee 


DPolygonatum caule putpiraſeents 


Rail Su. 2. 148. Solomon's 
Seal Wich à purpliſh ſtalk;-- 
. floribus ex g WY 


pediculis 7. B. Broad-leaved 
Solomon's Seal, with a large f 


ſweet flower. * 
Polygonatum latifolium, Hellebori 
albi foliis C. B. Broad-leaved 
Solomon's Seal with leaves like 
the white Hellebore.”: - ©: 
Primula veris flore 2 Ger. 
Red Primroſe. -- 


Pſeudo-acacia T. 649. Baſtard 


Acacia. 

Pſeudo-diitamnus acetabulis Mos 
lucce C. B. Baſtard Dittany 
with Molucca Baulm leaves. 

Ptarmica flore pleno. Double 
Sneeze wort. 

Pulmonaria maxima, fel quaſi 
ſaccharo incruſtatis Plubnet. 
Greateſt Lungwort with leaves 
very much ſpotted. 

Pulſatilla folio craſſiore, & majore 


flore C. B. 177. The greater or 


Daniſh Paſque-flower. | 
Punicarmalus Off. Malus Granata 
Ger. The Pomegranate-tree. 
Ranunculus aconiti folio, flore 


albo multiplici C. B. Crowfoot 


with a Monks-hood leaf, and a 
double white flower, commonly 


called the fair maid of France. 


Ranunculus echinatus Creticus 


C. B. Starry e 


Candy Crowfoot. 


Ranunculus montanus, 7a 75 


taginis C. B. 180. Mountain 
Crowfoot with a Plantain leaf. 
2 pratenſis, erectus, acris, 
Nore pleno C. B. Upright mea- 


dow Crowioot amend 4 IRE | 
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Ne. 494 P. 368. Ans. 1748. 1342. Ropifrum * maximyn 


ARE. SHE IRY 147. The greateſt Charloc, 
N®. 476. Þ- 432+ Apn\#74g- £088. Rapunculus montanus corniculuy, | 


a around ſpike. 


* L 


zo flore Col. in Rech. Greater 
Rampion, withacrimſon ſpikeg | 
flower, commonly called the ſeg. © 
let Cardinal's flower, 


No. 491. p. 45 Ang. 1746. 2243. Rapuntium maximum coecing fs 
* e 


No. 484. p. 399. Ann. 1746. 1292. Rawolfia tetraphylla latifalia Plus 


0 mier. Four - leaved Rawolbz 


4 


with broad leaves. 
| 1293. Keſeda calcitrapæ folio Mariſm, + 
RY. Great white baſtard Rocket 
No. 494- p. 361. Ann. 1748, 1343- Reſege falits inferioridius interis 
I'S! | ſuperioribus laciniatis. Baud 
Rocket with the lower leaves 
| coke entire, and the upper jagged 
No. 491. p. 43. Ann. 1746. 1244. Rhamnus catharticus Off, & C.. 
| Buck-thorn or common Pur: 
A OO ging- Thorn. | 
No. 480. p. 215. Ann. 1744. 1140. Rbus Virginiana, ſparſa punis, 
I > $40 ramis patulis glabris Hort. Elth. 
| Virginian 'Sumach, with a 
1 panicle, and ſmooth 
FC i preading branches, 
No. 472. p. 77. Ann. 494T- 993. - Ricings hwmilis, (folio ſubrotunda, 
5 | fore fruffuque conglomerato 
Houft. || Dwarf Qil-leed with 
roundiſh ſerrated leaves, {ilver- 
ed underneath, and the flower 
WA 7 A fruit growing , 1 = 
No. 484. p. 599. Ann. 19445. 1194. Roſa fylveſtris pomijera a.. rs 
P 999 Raii Syn. 5 The greuer Eaglil 3 
Apple- Roſe. 


%, 


NO: 472. p. 77. Ann. 1741. 994. Rubia procumbens Bare 1 


nurea H. L. Bat. Frocu 
| . kts ſix-leaved purple Madden 
No. 456. p. 422. Ann. 1743. 1089. * tindtorum ſativa (. Mad 


"TRAP 10 5 83 3 3 


| Ricinus bumilis, foliis ſubrotundis, ſerrati: & ſubtus argenttis, 
g/omeratis Houſt. Miller, Dict. | 
$ Roſa flvefris pomifera major mfirar Rai Syn, 11. 29] . e. 


, 


+ Reſeda folio Calcitrapæ flarexatho Mor. H. R. Bleſ. Aer abr ear | 


* 


A „Enel of Fade bs 


x», 1. p- 599- 1 Ann. 1745. 195. 


if _ 


No. 494. P. 361. Ann. 1748. 1344. 


No. 494. p. 361. Ann. 1748. 1345. 


No. 491. p. 45. Ann. 1746. 1245. 


13447. 


No. 480. p. 215. Ann. 744 1141. 


1 No. 484. p. 599. Ann. 1745: 1197. 


"I Ne. 480. p. 215. Ann. 1744. 1143. 
Noe. 476. p- 422. Ann. 1743. 1692. 


- | NO. 4dr. p. 45. Ant. 1746. 1246. 


Ne. 495. p. 405. Ann. 1540 1804. 


e. 294. p 323. Ann. 1747. 1288. 


+ This name is not in C. B. 10. 


ſcoridis * C. B. The JOE 


br common Sage. | 
Salvia minor aurita & non 47170 

CG. e of Virtue. _ 
Sambucus folio laciniato C. B.4 56. 


The cut or Parſley-leaved El- | 


der. 

Sambucus humilis, five Ebulus C. B. 
OF. 180. Dwarf-Elder, Wall- 
wort or Danewort. 


Saturtia bortenſis æſtiva C. B. 


Summer Savoury. 

Saurucus bumilis, Folio t ro- 
tundo Plum. Dwarf Lizard's- 
tail with a round fleſhy leaf. 

Saxifraga pratenſis fore pleno. 
Meadow Saxifrage with a dou- 
ble flower. 

Scabioſa arborea Cretica Pon. 
Shrubby Scabious of Candy. 

Scabioſa peregrina, capite oblongo 

nigricante, Zibethi odore C. B. 

Sclarea Of. Common Garden 
Clary. 

Sclarea Indica flore variegato Boerb. 


Indian Clary with a varie ated: 
leaf. N 


Scrophularia foliis Filicis ds | 


laciniatis, vel Ruta canina lati- 

9 J. Broad · leavtd Dog's 
ue. 

Srropbularia Hiſpanica Sambuci 


folio glabro T. 166. Spaniſh 
. 8 with a : {mooth Elder 


leat, 


 Serophularia maxima Taten. 
Sambuci folio lanuginoſa T. 166. 


Grenteſt Portugal with. 
a woolly Elder leaf. 


Ser bularia peregrina Cam. Hort.. 
ub. 43. Camerarius's e 
Figwort. 


9 AI 5 
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Ne. 495; 
Ne. 495; 
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No, 495- b. 40g. Ann, 1749: 1386, Scrophularia Ruta. caning 45. 
vulgaris C. B. 236, 8 


| 8. 
es No, 49: 4. p. 36 15 Ann. 1 1748. 1346. Scutellaria foliis ede el 
. J Deerratis, pedunculis mins » 
{ . | Wh N Scull- cap with heart. laps 

1 Þ K ee ſerrated leaves, and 


A e flowers upon each footſtalk. * 
No. 42. p. 77. Ann. 17 41. 995» Serpyllum odoratiſſi mum glabrun 
e 1 longiore folio Amm. p. 52. Smooth 
ſweet- ſcented wild Thyme with 

a longer leaf. 


"0. 2 cd obs; in x66. 1347.  Sheraraia Dillenii Cat. Gi 
n 74 7. Little Field Madder. 5 9 


No. 495. p. 405. Ann. 1749. *. Siderilis orientalis, Phlomidis fil 
1 T. Cor. Eaſtern Ironwort with 


a Phlomis leaf. 
Ne. 480. p. 215. Ann. 1744. 1144.  Siliqua dulcis C. B. T & Of. The 
10h 7 * ob! Carob- tre. 
No. 495. p. 405. Ann. 1749. 1359 Sinapiſtrum Lufitanicun, nichl. 
a DD __ 4 lum, fore rubro, filiquis cm- 


culatis. || Three leated Portu- 
gal Sinapiſtrum with 2 horned 
2 pod. 
No. 494. p. 333. Ann. 1747. 1291. Syſymbrium Oriental, facie Bar- 
| baree, foliis PlantaginisT. Cir, 
16, Oriental Water-crels with 
Plantain leaves. 1 x 
No. 480. p. 215. Ann. 1744. 11 2. Smilax humillima unifolia Tourn. 
ee ents nn The loweſt Binde or One- 
G55 Blade. 

No. 494. p. 333. Ann. 1747. 1292. Smyrnium Marth. 174 Min. 

438357. Alen 
1293. Smyrnium peregrinum folie oblongo 
C. B. 154. Foreign Alexanders 

with an oblong leaf, 
8 36 I. Ann. 1748. 1348. Sonchus maritimus anguſtifoi 
C. B. P. Narrow-leaved Ser. 
Socvwthiſtle. 8 Gen. 
333. Ann. 1747. 1294. Sorbus ſativa 415. 
9 P. 333: 747. 1294 1 4 4 true Serin erer 
< Fit Sor b. mi Hyperici ores 
No. 491. p. 45. Ann. 1746. 1248. Spiræa Hiſpanica, 5 
ren eim * ans Spar p. 
ræa with a notched I 


* Flor, Led, + Se l M I. og 


F Catalogue of Plants, . 537 
N A Ps. BIS: Wan. Won 1145. Spiræa Hyperiti felis Toum. N 
; 28 ay PTA 8 
11 6. Spiræa Opuli folio ourn. Virgi- 
eh 4» 5 7 1 Gelder - Roſe with a Cur- 
Wu wet dc rant leaf. 


101 


8 * ad 1147. © Spirea Jalicis folio Tourn. Spire 
| tex. 
No. 495: p. 405. Ann. 1749: I en Stac hys alba Michel. White Baſe 
HFHorehound. 


No. 476. p. 423. Ann. I 1092.  Stachys Canarienſis fruteſcens, 

£ Y 9 , 1 1743 i Verbaſci folio Tourn. Canary 

| Shrubby Baſe Horehound, with 

| 4556 ef BA 2 Mullein leaf. 

No. p. 405. Ann. 1749. 1291. Staphylodendron Virginianum tri- 
—_ by l oy <q * lm T. 616. Three - leaved 

Virginian Bladder Nut. 


No. 484. p. 599. Ann. I 745. 1198, Statice folits. anguſtioribus, flore 


iv 


rubro Tourn. Narrow-leaved 
Thrift with red flowers. | 
No. 495. p. 405. Ann. 1749. 1392. Statice Luſitanica Scorzonere: folio 
| a jj : A - - We M Inſt. R. H. 341. Portugal Thrift 
1 8 ITY $0: +1 with a Scorzonera leaf. 
Ne. 472. p. 77. Ann. 1741. 996. Stechas citrina anguſtifolia C. B. 
wg Narrow-leaved Goldylocks or 
| 7 Caſſidony. 
No. 484. p. 599. Ann. 1745. 1199. Stæchas purpurea Off. & C. B. 
nne Caſſidony or French Lavender, 
| lg) " by ſome Sticadore. 
Ne. 494. p. 333- Ann. 1947.1295. Symphytum majus, tuberoſo radice 
Ci. B. 476. Greater Comfrey 5 
MW 10 5 3, 4 with a tuberous root. | 
Ne. 476. p. 423. Ann. 1743. 109g. Tacamahac foliis ſerratis Pluk. 
| | _  » Phyt. 228. Fig. 2. Tacamahaca 
| | with ſerrated leaves. 
Ne. 480. p. 215. Ann. 1744-1148. 7. = 2 225 fore ſimplici ſtriato 
; ien ein ourn. T 
Ne. 476. p. 423. Ann. 1743. 1093. Tamariſcus latiore folio Park. 
IVY at. 533 ae: Germanicus Tourn. || The Ger- 
lle man Tamariſk. 
regt Tamariſcus tenuiore. falio Park. 
NMarbonenſis Tourn. ꝙ The F has 
Tamariſk. | 


% 


® Boerh. + This name ir ndt in Tournef 4 21 : = 
$ Tamar wy er Lob. 5 2 5 | Tamariſcus Germanica Lob. ; 


4 IS. * 0 - 


> v4 4A V7 % 


Vo. x. Path, | 5 3 5 No. 46. 8 


A Catdlugtie of Pla KW 


** nn AA 2 1 Nana es m1 e * 
; Common Tanſy. 
15 105 | 4 IN 1097. Tanacetum foliis criſpis 
i = Curled or double 2 c s 
Ne. 48 4 p. 599: Ana. 1745.1 1200. 7 hlaſpi amarum arvenſe unz,}. 
 #atum J. B. The bitter Pield 
umbellated Mithridate- muſtard 


WY 1098. Tblaſpi Creticum Parpurenn t atk. 


Candy Tufts. 
r N 5g 7 oury, 
Virginia Mithridate - muſtard 
with leaves like Sciatica Crels; 
| daut larger and See den 
1 lee e Tree of Life. | 
9, 492. p. 7. Ahn. 1741. 997. Tithymalus 3 folio Becem. 
ignis! | Maritime Spurge with a Jup- 
| 2709 | per leaf. 
No. 394. P. 333. Ann. 1747. 1296. Tordylitan minus, limbo gramlity 
| Syriacum Mor. Umb. 37. Small 
Hartwort of Syria, with a gra- 
nulated border. 


No. 476. 5. 423. Anm. 1743. 1099. Trachelium umbelliferun pu- x 
Blue umbelliferous Throatwort. 


No. 495. p. 405. Abm. 1749. 1393. Tribulns rerrefrisy falin Cini 
| oy df $i | oy | fruttu aculeato 25 1 P. Land 
Caltrop with a Q leat and 
"0h | a prklyiirvite £2 0 40) 
N. 494. p. 333: Aff. 1947- 1297. Trifolium 7 argenteum 
| 83 Alp. Exotic. 307. Silver cly- 
| peated Trefoil. 

1298. Trifolium montanum 75 gl 
| ma rubente C. B. 328. Mout- 
tain Trefoil with a 1 los 
reddiſh. ſpike.. 


No. 494. p. 351. And. 148.134 N  Trigonella deguminiuus p 
IE RS. | en » , congeſtis Sc. Hort. 55% | wid 
EM nan Fenugreek. 
22 P. 333. Ann. 1h47 1299. Furritit anne verna, far pur 
PRO e eee eee eee ee 
Airiecns nual Tower - muſtard vith p 


purple flower. 
* Trache/ium azureum umbilliferum: Ponæ. 115 
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Ne. 491. p. 45. Ann. 1746. 1130. Turritts muralis birſuta minor 


| -Tourn. * Small Tower-muſtard. 
No, 476. p. 429. Ann. 1743. 1100. Valgriona major : herten/is Mori 
470 7 4 , EY 1585 2 1 Phu Off. Great Garden 
Valerian or Setwall. 


Ne. 49+ Þ 3 3 3 Ann. 1 8 Vella Lin. Gen. 654. Wild Spa- 


> al Crels or wild Sh Mu- 
| r ſftard. e. a 

No. 472. p. 77. Ann. 1741. 998. Vorbis Wee a B. 

N. wy p 215. Ann. 1744+ 1150. Verbena tenuifolia C. B. Narrow 

Gan” FP 


Ne. 49. p. 405. Ann. 1749. 13 5. "Veronica cærulea, trifido 6 guin- . 
ko Sy | " quefido folio Fl. Bat. Blue Speed- 


well with a tia or quinquehd, 
1396. ven perræs  npa/iing Pon. 
ha eee Evergreen Rock Speed. 
e eee e well. 
Ne. 472. p. 77. Ann, 1741. 1000.  Peronith ſpicata angel Gex. 


Part. The leſſer tpiked Eh Fe 


ellin or Speedyell. 14 99 5 
999. Veronica ſpicata Jatifolia major 
e fn been ſpi- 


. Ro > *ked Speedwell © or Fluellinn 
Ne. 495. p. 405. Ann, 1749. 1397. Veronica Virginians altiffim 77 Ppica 
RE rot” ao ae am ae all 


_ multiphict 3 oribus candidis $. 
Virginian Speedwell with many 
8 3 ſpikes and white flowers. : 
Ne. 494- p. 361. Ann. 1748. 1350. Vieta Martia arboreſcens purpurea 
1 TORE | C. B. 199. Purple art Treicent 
51 3828495 eee | Sprin B gs 
Ns. 495-P: 495; Ann. 1749. 1 398. Nice folits profunde e 
| e - 5 Jeming lint lane Siberian 
by Nettle with. dee eply cut leaves, 
35 <q 1 and a Flax ſeed. 
480. p. 215. Ann. 1744, 1150. Aerani hemum flore albo leno Hort. 
Zugd. Bat. Eternal flower or 


Ptarmica with a double white | 


Ne wh 53 
* 495+ P- 405. Ann, 1749. 1399. Mlon Americanum -aftantifimum 
1 aN to 101 bas ſemine arge 2 The moſt 
* ö 1 . Excellent er, 


My This name is not in Tournef P 
Prin Thr, Pokp 0. gg gag . Pi end 


Bare ice 4 Ger. er anguſtifolia Park, 


. 4% 


1 1 anguſfti via . * 
4 Nor. Bat. . 2 | 
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549 Some Account of Mr Tradeſcanits Garden, 


I > 8 3 . . excellent American Cotton 
N 4 = with a greeniſh ſeed. 


Ne. 495. p. 405. Ann. 1794981400.  Zacintha frove Cichoriumwerryy 
n n A vp rium Matth. 505. Wart Sue. 
x cory. | 
N. B. Part of this Catalogue, containing the plants numbered from 
1291 to 1400, was drawn up after the death of Mr Miller, by Ju 
Wilmer, M. D. Hort. Chel. Pref. & Prælect. Botan. 
Some account VIII. Upon a viſit made to Mr John Tradeſcant's garden at Sj 
of the remains Lambeth, May 21, 1749. by Dr Mitchell and myſelf, were obſerved 
eo ace the under · mentioned exotic plante. 1 
| 0 215 1 fg This garden was planted by the above-mentioned gentleman about 
by M. W. 120 years ſince, and was, except that of Mr John Gerard, the author 
Watſon, of the Herbal, probably the firſt botanical garden in England. The 
F. R S. No. founder, after many years ſpent in the ſervice of the Lord Trefrer 
2 os Saliſbury, Lord Wotton, &c. travelled ſeveral years, and procured a 
FI Ma _ great variety of plants and ſeeds before not known in England; to ſeve- 
1749. rah of which at this time the Gardeners give his name, as a mark of 
diſtinction; as Tradeſcant's Spiderwort, Tradeſcant*s Aſter, Tradrſcant's 
Daffodil. He firſt planted here the Cupreſſus Americanus Acacie falit 
deciduis, which has been ſince ſo much efteemed, and is now one of the 
great ornaments of the Duke of Argyll's garden at Witton. 
Mr Tradeſcant's. garden has now been many years totally neglected, 
and the houſe belonging to it empty and ruined ; and though the gar- 
den is quite covered with weeds, there remain among them manifell 
footſteps of it's founder. We found there the Borrago latifolia ſemper- 
-virens C. B. Polygonatum vulgare latifolium C. B. Ariſtolochia clema- 
titis refta. C. B. and Dracontium Dod. There are yet remaining two 
trees of the Arbutus, the largeſt I have ſeen ; which, from their being 
ſo long uſed to our winters,. did not ſuffer by the ſevere colds of 1729 
and 1740, when moſt of their kind were killed throughout England. 
In the orchard there is a tree of the rhamnus catharticus, about 20 fett 
high, and near a foot in diameter, by much the greateſt I ever law. 
It is not unlikely but there may be ſeveral other plants yet remanng 
in the garden, but flouriſhing at a different time of the year.” 


4 letter from IX. The plant in queſtion is a ſhrub, which varies conſiderably in 
Dr Laurence it's ſize and figure, according to the nature and ſoil of the country 18 
Ceuchaid it naturally grows, as well in Alia as in Africa, where this plant 

F. R. . % much uſed, both as a medicine, and for it's agreeable odour. 

Si- H. Sloane, Our author has given us the true characters of the fructific 
Bare. late the Cyprus, after the method of Linneusns. lobes 
# MS. „ I. It's calyx.18 an expanded monophyllous cup, cut into 4 9 
e ee, pointed at their extremities, and continuing attached to the fru. 0 E 


— 


ation of 


/ 


r K 4+ 4 
< 1 af 


3 "7 Of the Cyprus of the Ancients. 
23. It's corolla conſiſts of 4 oval petals, ſomewhat poi 


of the calyx. pf: 


HERS. 

nted and ſinuous. ae of the” 
, | ceents 3 

They grow diſtant one from the other, and are placed between we b 2 na 


95 29 French by W. 


two almoſt horizontally, Watſon, 


23. It has 8 erect famina, ranged two b 


| and parallel to the ſides of the petals, and ſurpaſs them in length about Ing 8. 8 

r a line. They grow from the baſe of the embryo at a little diſtance one 8 E 8 25 
from the other, and ariſe diminiſhing in their bulk to their extremities. 4g 
Their ant beræ or ſummits form each of them a little kind of purſe. 


. Read 


Nov. 24. 


4. It's piſtillum is round, and occupies the middle of the calyx. It's 1748. 


ſtyle is erect, and terminated with a pointed figma. It's length ſome- 
| what exceeds that of the famina. 4 7 hy 
5. It's pericarpium is a round dry 


capſule, lightly four-corned ; each 
of which corners has a ſmall prickle. It is divided into 4 compart- 


ments by an extremely delicate membrane, ariſing from a placenta 


| which occupies the centre of the capſule. 


6. It's ſeeds are ſmall and numerous: each of chem is pyramidal, 
and ſomewhat quadrangular, of which the point is ſometimes ſtreight 
and ſometimes crooked. , Every ſeed. is faſtened by it's point to the 


| 4 placenta, as to a common centre, and their baſes are ſuſtained by the ſides 
of the capſule, all the cavity of which is filled by them. a 


There is but one ſpecies of this ſnrub generally known through all the 


_ Eaſt ; and this is ſubject to vary according to the climate, the ſeaſon, 


and the ſoil. n 55 
It's names are, 
es According to different nations. 
T 
Latin, Cyprus The people of Malabar, Mail- 
Hebrew, Copher ih 16 
Arabian and Perſic, Henna The Brachmans, Mety 
Egyptian, Elbanne Ml/[alayans, Daun Laccaa | 


Italian, Alchbanna 
Spaniſh, Alkenna 


| [rec ay wry FORE 29 

Cuhineſe, Vingta Hou: 

The Portugueſe in the Indies, Indians, Far „ 6 Taro 
Foula, Aybana At Bengal and Surat, Meudi 


2. According to Authors, 


4 guſtrum Æęyptiacum latifolium; item anguſtifolium. C. B. Pin. 
4 . "as, i | It CY 's F | wych | | | 50 1 
Ligufirum Agyptium.. J. B. I. 3. 
Liguftrum orientale. Park. 1447. Raii Hiſt. 1603.. 
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Rbamnus Malabaricus, fructu racemoſo caliculato. Raii Hiſt, x 57 3. 
The 
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and has very much the appearance of privet. "hl 
It's trunk grows ſometimes as thick as a man's thigh, in ſometimg 


2 2 4 We” 


* 2;/erip- The Cyprus grows generally as a ſhrub of 10 or 1 fert ir height, 
424111 o , 


88 


meeiger and ſometimes crooked, and produces. 4 reit ande d 


branches irregularly. It's outward bark is aſh- coloured, und much fur. 
rowed, and detaches itſelf from the trunk of the tree in long ſeals g. 


pieces, by the heat and dryneſs of the climate, as in the-Perfay gulf 
It's inward bark is reddiſh without, and whitiſh within. That of tha 
branches is ſmooth and red, like that of the hazef- tree, and gen with. 


in. It's young branches are ſtreight, flexible, and moderately long, 


The wood of the trunk is hard and whitiſh. (#1 


Ir's leaves are diſpoſed in different orders upon the fame twig. Some. | 


times they are placed oppoſite in pairs along the ſmali branche, an 


are largeſt. The leaſt branches are moſt charged with leaves, the lager 


This moſt generally croſs-wiſe'; ſometimes by three and three; but then 


the leaves are leſs, and this diſpoſition generally takes Plave/in the lager 
branches; ſomerimes they are alternate, but rarely, and then the leave; 


ones leaſt, All theſe leaves are pointed at each end ; the largeſt ye 


inches long, and about an inch broad in their middle” the ſmalleſt bear 


the dimenſions of the largeſt: their edges ate even: "they are'(mooth, 
ſhining, and of a beautiful green colour: their middle rib; which ſerves 


+0 each leaf as a ſhort pedicle, is terminated in their point, but ſends 
out, in it's paſſage through the leaf, alternately 4 or 5-nervous fila- 


ments on each ſide. Theſe leaves are much like thoſe of priyet. 
The flowers grow in bunches at the extremities of the young branches, 
and are endowed with -a very agreeable and ſingular odour. They are 
of a ſtraw- colour; but as they grow old and wither, they become of 
the colour of a citron. The calyx is more pale than the corolla of the 
flowers. It's petals are turned up as much if not morethaytholt ſmall 
petals are which adorn the centre of a double roſe. The Jam, which 
are white, teanſparent, and which grow from the baſe ofthe embryon 
of the fruit, form as it were a double croſs, by their Amal parallel 
ſituation and extenſion between the petals. The lobes of the cal, be · 
ing of the ſame lengtb and form with the petals, feem 0 give to the 
entire flower an octogonal figure. The ſummits or auen ae ſmall, 


and of the ſame colour as the petals, each having a deep urrov in : pr - 

bottom; the more theſe decay, the more yellow they grow, in the ** =" 

manner as the petals. \ The furrow in the anthera, which at firſt 15 

paliſh black, grows of a deeper hue, as the flower fades. The pip a. 
Ines in dia- 


nd brittle: i 
aue dee 


ay 


"tt 


Of the Cyprus of the Ancients, | LIT I 
becoming chus capacious and thin ir gives room to # large. number of i 1 
pyramidal ſeeds, . very cloſe one to another, and faſtened all by their = 
\dints to 2 common center, a kind of placenta, When this capſule is _ 


ih it's petfection, its outſide” is ſhining, and not unlike the feed of cori- 
ander in colour. The pericarpium is as it were divided into four loculi, by 
| membranes ſo delicate, that they muſt be regarded with great attention, 
| to be ſatisfied of their reality. The exterior form of this fruit ſufficiently 
' ſhews this diviſion, by it's roundneſs being interrupted by 4 flight ribs, 
| like thoſe of a melon, which ſhews as many cells. The membranes, 
which divide theſe cells, ariſe from the placenta, and are inſerted into 
ces of the taplule, e.. t 3 
The ſeeds, which fill all the capſule, amount to about 4 or 5 dozen, 
W according as they are more or leſs nouriſned; becauſe the larger oneg 
receiving more nouriſhment, make the ſmaller ones abortive. They are 
= Says preſſed in their apartments, that their pyramidal figure is 
owing only to this preſſure, which ariſes from their reciprocal increaſe. 
The pyramidal points of theſe feeds are crooked in ſome, and bent in 


as 


W 6thers, according to the direction given them in their growing. Their 


7 


colour is red or brown, and always fomewhat ſhining. 
Wie find, in the ancient writers of plants, ſuch as Theophraſtus, Dio- Remarks, 
= /corides, and Pliny, who have all in their manner treated of vegetables, 
of how much eſteem the Cyprus was among the Ancients. The Hiſtorian. _ 
__ 7::ph4;, and St. Jerome have mentioned it as a rare and precious plant, 
placing it in the ſame rank with the moſt valued fpices. The fine {mell, 
= which it's flowers ſend forth in the countries where they grow naturally, 
as in Zet, ia, Arabia, Perfia, ©. has vecaſioned it's uſe in the 
carlieſt time; and the fame uſe continues in thofe countries. It's being 
rice mentioned in“ Solomor”s Seng, is à very great proof of it's heing 6 
much valued in the moft ancient time. We there fee t was aecuſtomed 
wd de caltivated even in their vineyards. The perfumers in od times 
= mh 50 85 ao or precious CIR for various uſes; but prin- 
= cipally to give rheir anointings a grateful odour, and to make . 
TR the limbs of the body. * e . be 
= Modern. authors have given themſelves great trouble to be thoroughty 
WT ſatisfied of the Hiftory -of this plant. There have been great oontro- 
W verfres among them concerning it in endeavotring to ſettl e rs deſcrip- 
tion; but it muſt be confeſſed they have made a very fmall-progreſe in 
| diſcovering, to us it's true characters. How many miſtakes have the 
Botaniſts of the two. laſt tenturies made, owing do the bad deforiptions. 


f.... the phints' fie! wreats of to6--briafly,, 5 
e FE charatters imperfect, ſuys {perhaps after ine other . * 
or more ahcli 1 fumfel{'y nt h | Te | —_ 
w more ipcien than Hite) Ht fe Move of She low hn gate 
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1 9 1 'g, Chap. 1. 14. Chap. iv. 13. In both theſe: places che Fxgis 
{tranſlation of the bible has it Camphire, inſtead of Cyprus, | * 4 


as 


744 


elſewhere, becauſe of the rains which fall there in' abund 


Of the Cyprus of the Ancients. +. | 
are like thoſe of the olive-tree ; that it's flowers are in bunches, ang 11,4 
1 fruit is black, lite that of. elder. This was enough to make the L. 
tins conjecture, that the xvze@- of this author was the grun or pri. 
vet; and the more fo, as the Cyprus was entirely unknown to the 
ſince it only grew in .Egypr.and in Syria, where it was always alle 
henna, or albenna, and, by corruption, alkanua. 
There is ſome appearance, that, as the Creeks received a good quan- 
tity of this drug from the iſle of Cyprus, as a ſpecies of merchandiz, 
they would chuſe to call it Cyprus, rather than, give it any other dend. 
mination, on account of the quantity furniſhed to them from the le 
of that name. Pliny took it firſt for a kind of privet or ligufrun, 
which grew particularly in Egypt, and afterwards he thought it to be 
the common /iguſtrum of Europe: this ſhews how uncertain he waz s t 
the plant in queſtion. . He judged ill in comparing the fruit of the 
Cyprus with that of the jujube-tree ; but was more happy in likening 
the fruit (capſule) to that of the coriander, ' as they agree in colour, tho? 
that of the Cyprus was more large. Matthiolus, who thought himkelf 
greatly above his contemporaries in the theory of plants, afferts boldly, 
that our plant was the common privet : and in this he thinks himſelf 
juſtified, not only from the deſcription of Dioſcorides, but from the 
virtues attributed to the Cyprus by Pliny. He even ridicules thoſe who 
think that the ligaſtrum and Cyprus are different plants.  Fuchfus, wo 
wrote before Mathiolus, had nevertheleſs reaſon to believe them of a 
different genus, by the account given of the Egyprian plant by Play 
but he was wrong in confounding it with the phillyrea of Dioſcorides ; 
and in this miſtake he has been followed by Dodoneus.  _ 
Bellonius, who has ſeen this plant in it's place of growth, well knew 


that it was not the liguſtrum or privet : he ſaw alſo how the Commen- Wl 


tators of the Arabian authors were deceived in taking it for ſuch. 
Rauwolf and Proſper Alpinus, who met with it in their travels, after 
having obſerved it in the places of it's growth, believed, as Pliny had Is 
done, that it was a kind of /iguſtrum, which approached very ncar to ns 
that of Europe. They have each of them given a different 12 3 
which made Caſpar Bauhin believe that there muſt be two new pee , 
of liguſtrum; but herein he was not followed by Mr Ray. In fact, ve 
ought to acknowledge, by the characters here ſer down, that our Ou 
is of a genus truly different, and the only one of it's king 
The Hortus Malabar. has given a figure of this plant under the nam 
of Mail-Anſchi, which repreſents the end of a large branch il}choſens 
and ſomewhat withered, without doubt by the fault of the Neu. 
who has drawn it in it's natural ſize; which is greater in er af th 
year. This ſhrub is leſs in all it's: parts in Arabia, and to the ſouth 
Perfia, becauſe in thoſe countries it rains ſeldom ; but, in recom uh 
it's lowers have much more ſmell than in Malabar. It muſt "naked 
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Of the Cyprus of the Ancients. 


marked here upon this occaſion,” that the deſcription juſk ow given, 


and which contains the ſize of the parts, was made in a' garden in the 
Perſian gulf belonging ta the Dutch factory, and ſituated about a league 
from the town of Cameroon, otherwiſe called Bender-Abalſi, where there 
was one of theſe trees carefully preſerved, which was the firſt I ſaw in 


the Indies; as it was complete in all it's parts, having flowers and fruit; 


and as it ared to me agreeable and curious, - eſpecially on account of 
the fine ſmell of the De and as it was a new genus to be eſtabliſhed 
in Botany, I examined it with great exactneſs, and noted it's characters, 
figures, and dimenſions. I did not conceive it 'to be the Cyprus, not 
then knowing what it was. I aſked the people of the country the name of 
this beautiful ſhrub : they only called it Henna, and I could learn no other 
name: they aſſured me it had no other name, either in Perſia, or in 
Arabia. It was on the firſt of Dec. 1721. that I obſerved it, and de- 
ſcribed it under the name of Trutex Perſicus, foliis liguſtri, flore & fruttu 
racemoſo, Henna vulgo didtus. I thus characterized it, in expectation of 
finding it, if it had already been deſcribed among authors, after my re- 
turn to Europe. When I returned in 1730. I had the ſatisfaction to find 
it in Mr Ray's Hiſtory, by the deſcription which he has given of it, 
extracted from various authors, in the chapter of liguſtrum under the 
Hnomma of Parkinſon, and to fee it in the other authors I have men- 
tioned, eſpecially the figure given by Rauwolf, which is not a bad one, 
and is copied by Cluſius, Dodonæus, Parkinſon, and Dalechamp. | 


© 


The figure in the Hort. Mal. under the name of ' Mail-anſchi,” does 
not ſo happily repreſent our Cyprus, as that excellent work generally 
does the plants it treats of. The leaves of this plant there are half 
withered, and not in their natural diſpoſition. Raul 's figure is much 
nearer the truth. The flowers are not much better repreſented than the 
leaves, in the Hort. Mal.; as, beſides other things of leſs moment, the 
authors of that work have neglected to make the petals appear between 
_ the lobes of the calyx, as always happens in a natural ſtate; by which 
_ diſpoſition the flower appears of an octogonal figure. Rumphits, who 
has written an hiſtory of the plants of Molucca, has given a deſeription 
ol this ſhrub, not different from mine. nh COS" 


By what is here laid down of the characters of this plant, we plainly | 


ſee that it differs widely from the oxycantha and rhamnus + of one of 
= which the authors of the Notes to the Hortus Malabaricus ſuſpected the 
O prus to be a ſpecies. This occaſioned Mr Ray to range it under the 
laſt, ſuppoſing it's fruit to be a berry, which nevertheleſs it is not. 
This learned author moreover could not think that the nail anſcbi was 
the Cyprus, becauſe of the difference in the deſcriptions among authors, 
8 the po year of thoſe of Wig and Alpinus. Rumphins, 
| ow qu compare of Cyp 
E 2 n p ed t e colour of the leaves of Cyprus to 
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This ſhrub, ſo cheriſhed among the eaſtern nations, is cultivated in 
| ; > e | . cultivated in 
Africa, Alia, and all the Indies z that is to ſay, from ions the equinoc- 
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tial. even to 352 of N. lat. where- it is much-uſed, 38 e mal find by 


the great commerce. cauſed. thereby in the Levant, ;according to the re. 
_ lations of travellers of credit. Dl Er ng HE TT 
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This plant does not love ſhade, even under the tarrid zone, berauſ 
of the violent rains there at the time of the weſtern. Monſaon,-no-more 


rhan it goes in cold countries, our author means thoſe of: the fifth ch. 


mate; but towards the tropick, and even in Arabia, it grows beſt when 
a little ſheltered. from the ſun. In hot and dry countries, 8g in the 
Perfian gulf, where I firſt ſaw it, it produced a great number of boughs 
and branches. very ſhort, which gave it the appraraneg af white-thorg, 
On the contrary, towards the Equator, it's branches are further from 
each other, and longer, occaſioned by the moiſture fram the rain. The 
bark ſplits into ſcales, and detaches itſelf in pieces from the trunk, in 
thoſe countries Where it rains ſeldom; but in Malabar, in the ils of 3 
Ceylon and Sunda; the bark continues entire. and united almoſt all the 


— $f 


year, becauſe of the moiſture of thoſe place. 
 Reauwelf remarks, that the Turks and Moors cultivate this plant with 
care, and even keep it in pots, on account of the ſmell of the flowers, 
which ſomewhat reſemble muſk. They keep theſe pots in winter in 
chambers or caves to preſerve the plants from cold 
Our author forgot to remark one circumſtance, mentioned by Hell- 
nius in the firſt book of his Obſ.. (chap. 44. apud Clafium), where it is 
ſaid, that the Henna, or Alebauna, which is our Cyprus, differs from 
privet, becauſe the leaves of privet fall, and thoſe of pris continue 
all the year. But this obſervation is of no weight, becauſe this differ- 
ence is only apparent; and it is certain, that if our priwet was cultira- 
ted in Egypt, it's leaves would not fall off in winter, becauſe it is not 
there ſufficiently cold. % 0445 a: ena lh SEL Oro RR 
Bellonius, who was the firſt of the Moderns who treated of this ſhrub 
under the name of Alcanna, and ſpoke of it's culture in u, tells us, 
that the powder of it's leaves is ſo great an article of commerce among 


the Turks, that they load ſeveral veſſels from Alexandria for Cinfarr 
gnior 8 revenue 
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dye the ſkin of thoſe: parts which are from the navel downwards, f 


1 


manner. They conſider this as a great ornament ; and 1 
may hold longer, and: penetrate deeper, they apply it uſually * hs | 
they, go out of the baths. This practice ef dyeing, 10 beni B 1 
body, is extended even to their horſes, of which they, tinge de m 
the tail, and the hoofs. They often add alum to heighten r 
This powder is ſent from Conſtantinople to Ruſſia: - Les us h conſider 1 


the other properties of Cyprus. & | >\ 8 l | 
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/ de cyprus of the Antients, 
It is not neceſſary here to take notice of What Drofe ode and Pliny 
attribute to this plant; they may be confulted, it at the ſame time, 
they are regarded as being very little {killed in its true qualities. Our 
author contents himſelf with ſaying, that the Perſſans and Arabians, 
who appear to have been anciently the firſt that uſed this plant, frequent- 


ly uſe at preſent not only it's flowers to perfume their linen, cloaths, . 


and tables, but make a greater uſe of it's leaves in a decoction, for the 
cure of all diſtempers of the ſkin, as the itch, ſcabs, and ring-worm, 
which the air of their country cauſes from it's heat, and from the drought 
which often reigns there to a great degree. Theſe diſorders, if they are 
| neglected to be cured as ſoon as poſſible in dry climates, calily degene- 
rute into the leproſy ; and it is on account of theſe diſorders of the ſKin, 


that the eating of pork is forbidden to people of every reli zion in theſe 


countries; becauſe that food there is known to occaſion t eſe diſtem- 


rs. 1 3 
PAI the nations of the Eaſt Indies make uſe of it in medicine, for the 
ſame, as well as for ſeveral other diſorders; but they particularly uſe 
the leaves to dye their nails; which our author thinks they had origi- 
nally from the Arabians. In dyeing their nails, the Indians make uſe 
of the freſh leaves, which always grow in great plenty in their gardens, 
and apply them beaten upon their nails, mixing with them ſometimes 
| little lime and juice of citron. This colour lafts a great while upon 
- the ſkin, on account of ſweating. A ftrong decoction of the leaves in 

water is ſometimes uſed to tinge their nails, but more generally their 
ſkin and hair. | 2 | BYE + 29 9E Wb < OL, 978 EFT 

There is reaſon to believe, that this pretended beautifying of tlie ſxin, 
the hair, and nails, which long cuſtom has eftabliſhed among the eaftern 
nations, owes it's origin to a quite different principle than that of beau- 
tifying. The Ancients had no other view in the beginning, than the 


Pl 
- 


prevention of pruriginous and'leprous diſbrders in the ſkin, to which 


their climate ſubjected them, as well as to preſerve them from vermin, 
as the leaves of Cyprus have that property. But as in uſing baths with 
theſe leaves therein, they dyed their ſkin either red or yellow,” according 
to the preparation, they accuſtomed themſelves to this colour by de- 
| and afterwards regarded it as a ſalutary embelliſhment 
| © Theſe baths, which there are conſtantly employed' for the cleanlineſs 
and health of the ſkin, and which the necelfity of uſing has eſtablimed 
| as a point of religion, and a duty, for the better prevention of theſe 
| maladies, is certainly a true method to preſerve as well the bedy*as the 
| {ſkin in a good ſtate. Theſe good effects are extended further by ufing 
| = —_ becauſe LES paſſing in the'opinion' of theſe people 
| a necenary ornament,” and a mark of cleantinefs. makes th &i 
| of bathing better obſerved.” / — | 25 7 OD 72 28 


It ſeems to our author, that thteſe remarks ſhould be communicated, 


as well as the characters and deſtription of the plant in queſtion, to ren- 


der it's hiſtory more complete, and by theſe means to make it known; 
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co the end chat the curious may form ſome opinion of the great rule 
| which the Aucients have beſtowed upon this plant.. 


A Of the green mould on fire- wood, Kc. 


A letter frm X. Some days ago, happening to take notice of a-quantity. of Uhr 
ce Rev. H. we commonly call Mould “, on the bark of ſome fire- wood, T had de 
* D. curioſity to view it with a lens, of about an inch focus, when I found i 
11. 3 to conſiſt of numbers of minute fungus s, whoſe regular appearance in. 
F. R. S. con. Vited me to examine them in the microſcope, with a good magniher ; 
cerning the upon which their ſpherical heads ſeemed as if they had been nothin 
green Mould elfe but globules of ſeeds ; at the ſame time, I obſerved ſeveral ſeed; 
nr phage adhering to the tranſparent footſtalks, which ae the heads, and 
ſervations of many ſcattered on the glaſs-plate, whereon the ſubſtance was placed, 


| Mr Baker's in order to be viewed. And here I had an opportunity of ſceing many 
»pon the ni. diſtin&t ſeeds, which appeared, nearly, of an oval form, but ſerenl 


 quteneſs of he times larger than the ſeeds of common muſhrooms, even when ſeen 


red with the ſecond magnifier, and the latter with the firſt, | 
404 p. 334. I pretend not to any ſkill in Botany; ſometimes, and, indeed, but 


Jan. &c.1750. ſeldom, I look into an author on the ſubject, as an amuſement and re- 
Read Feb. 15. lief to my mind; therefore it would ill become me to attempt the te- 
1749 _ ferring this plant to the proper claſs. Micheli, in his Vous plantarun 
_ genera, has given us the draught of ſome, which well repreſent the f. 
gure of them, as they appear, when much magnified, TAB. LXXXI. 
F Fig. 1. and in page 200. of his excellent Work, deſcribeth them, under 
| this title, Fungoidaſtri ſemine in ſuperna parte donati : but then his fi- 
gures are ſuch as the plants appear to have, to the naked eye; (as we 
may preſume), ſince he does not ſay any thing to the contrary ; not to 
mention that there are other different characteriſtics in his Deſcription. 
The ſame celebrated writer deſcribes another ſpecies, p. 215. under the 
following title, Mucores pediculo donati, which in reſpect of lize, the 
ſubſtance, and ſome other characters, correſpond with theſe] am ipeat- 
ing of, well enough: but as he refers to Dr Hooke's Micrographia, Las. 
XII. for an elegant figure of them (beſides what he has himſelt given 
us Tas. XCV.), both Dr Hooke's and his own figures. repreſent the 
heads, as quite ſmooth, on the ſurface ; and the Doctor, in his delcrp- 
tion of them, p. 126. expreſsly ſays they are of a ſmooth ſurface. Whence 
1 conclude this muſt be a different ſpecies. However what the ngenio 
author of the Micrographia reſtaurata ſays of the ſeeds. of theſe diminu- 
tive bodies, p. 19. is put out of all doubb t. uud 
Permit me to add, that having often viewed the heads of a ſmall lic 
of fungus, which are about + inch diameter, of a Coriaceous ſub . 
J have ever found the ſeeds which are produced on the ll, 115 
larger than thoſe of any muſhrooms I ever examined, though rather wet! 
than thoſe produced by this unregarded plant. „ e u 
Now, that a body whoſe form is not to be diſtinguiſhed by the! of 
aſſiſted eye, ſhould produce ſeeds: ſeveral times larger than another 
* Ofa bright verdegriſe colour. r 
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N Oy the green mould on fire-word, KC. 749 | 
the ſame genus does, which exceedeth it many millions of times in bulk, | 
muſt ſuggeſt thoſe thoughts to one's mind, which, Tknow,'T need not 
' M V7; LOC EETTISES IDES WN 8 , wat 
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point out to you. 


I have carefully examined the plants and ſeeds ſent me by Dr Mile, Sint ee : 
in order to determine” their real bigneſs; and, taking the fungous % on ; 


heads of the middle ſize (ſome being larger and others ſmaller), I Hide lens 
according to my micrometer, that 3 of them take u the ſide of 4 % b; by 


9 


| ſquare, 70 of which ſquares make an inch in length, and conſequently, H. Baker, 55 


that 3 times 70, or 210 of theſe fungi are required to make a line F. R. S. 
whole length is one inch; or, in other words, that the diameter of theſe 
fungous bodies is, at a medium, the 2 10th part of an inc tk 


1 
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| he ſeeds are oval; and I find, by the fame micrometer, that 10 of 
chem laid by one another the ſhorteſt way of their diameter, or 8 of 
them the longeſt way, fill up the ſide of a ſquare, 270 of which ſquares 


make an inch in length. Taking therefore 9 at the medium, 270 times 


9, or 2430 of theſe ſeeds will be required to make a line of an inch in 
length ; or, in other words, each ſeed is the 243oth part of an inch in 
diameter. S%SCCCCVVVVVVVCFCCVC OL NCT 
| And according to theſe calculations 44, 100 of the fungous heads, or 
5904-900 of the ſeeds may lie by one another in the ſurface of an inch 
4 Yet minute as the ſeeds of this little fungus are, Dr Miles obſerves, 
very juſtly, that they are larger than the ſeeds of ſome muſhrooms, 
which exceed it many millions of times in bigneſs. As to which, I beg 
leave to take notice, that the proportion, in ſize of the fruits or feeds 
of trees or plants, to the ſize of the trees or plants that bear them, 
comes under no regulations that correſpond with our conceptions. For | 
the vaſt bulk of ſome ſorts of timber- trees (the beech and aſh, for in- k 
E ſtance) is produced from a ſeed ſmaller than that of the common gar- 
den bean. The towering and mighty oak produces for it's fruit only a 

| little acorn, whereas the pumpkin (ſome ' whereof weigh above 100 
pounds) is the production of a feeble creeping plant, unable to ſupport 

itſelf, and much leſs it's enormous fruit. The vanilla (a plant that riſes 

to the height of ſeveral feet, by claſping about whatever it finds near it) 
| produces, in long pods, ſeeds ſo ſmall, that their diameter is not more 

than the 100th part of an inch. Suppoſing therefore the cavity of the 
pod to be equal to a cylindrical tube of of an inch diameter, and the 
length of the pod to be ſix inches (which dimenſions are taken with 
great moderation) the number of ſeeds contained in one ſingle pod will 
be more than 47000. Moſt kinds of fern, of which ſome are pretty 
large plants, bear ſeeds ſo extremely minute, that they appear to the 
naked eye only like a fine duſt; while ſeeds of a conſiderable bigneſs 
are produced by plants of a great deal ſmaller ſiz eee. . 
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Obrvation XI. The-ſeed, of the muſe /cebious-reſerbles-an-oQtoganal-yep wa 
relating t ſcalloped, brim: the whole is bell-ſhaped, having ribs--or- — 


vegetable ich run down from the mouth of the vaſe, and, becoming " 
Seeds; by J. , | 6a." } G # G Narrower, 
Parſons, D. form the bottom: between theſe ribs, down to the beginning of the tar. 
F. R. &. Ne. row part, it is clear, tho not quite tranſparent; and, from thence to the 
474. p.184. bottom, the ribs are hairy. This vaſe contains a ſeed, which is "ge 


June & pile ſtanding in a mortar : the peſtle is looſe in an oftogonal caſe; but 


17 By 1 fe 4 1 * . * | 
1744: Bead, the narrownels of the mouth of this caſe hinders. the peſtle's being dn 


Nov. 22. : * 50 N Fog 1 
1744. out, becaule it's extremity, within, is round and bulky, From 1 


wards, and are thereby prepared to cauſe the ſeed to recede from any 
thing that might, injure it upon being touched; and the baſin, - fron 
which the ariſtæ riſe, is of a fine green colour; they are of a ſhining 
brown. „ 


— 


Ihe angelica is one of the moſt fragrant and agreeable ſeeds, for k: 
ſmell, in the world. When the huſk is pulled off, the nucleus appears 7 
of a browniſh colour. and it's ſhape! is elliptical. By the help of bke 
microſcope, we know what produces that charming ſmell, being a fine 
amber-coloured gum, which appears in ridges diſpoſed alternately, with 
others of a. browniſh: colour, in a longitudinal direction all over the 
nucleus. W hat appears white, on the flat ſide, is a theca, which receives 
a very minute ſtilus from the pedicle that ſupports it. 
The ſeed, which is vulgarly called Grains of Paradiſe, although pro- 
miſing from it's aſpect but very little that is curious, being only abrown 
irregular ſeed, with flats and angles, and having an apex like the mouth 
of a purſe drawn up with-a:{tring ;- yet, when diſſected, produces a moſt 
beautiful appearance. In a, longitudinab ſection, you ſee, firſt, the edge 
of the brown ,corzex-3 next to that, a black pitchy ſubſtance z and, with- 
in that, an exceeding; white radiated: matter, which looks like a fine 
white ſalt, and is, probably, a mixture of a volatile pungent ſalt with a 
farinaceous ſubſtance: the radiation ſeems to confirm this opinion 
for, if it were only a farina, it could have no ſuch: appearance; and ſo 
does it's excetding; ſharp taſte. But the moſt remarkable and curous 
part of this ſeed, is a little piece of campbire, exactly ſnaped like a com- 
mon. vinegar-crewet,, having a round bottom, and a lang taper neck. 
This is the, conſtant form in hundreds of theſe: feeds: that b have c 
Theſe cutious appearances, Lbelicve, were neuer obſerved beſo- 
I .ſhall, at preſent, only mention one more ſeud, wHich is that of the 
great lentrer. At conſiſts of a ed and it's ung two of theſe gon 
upon a foot-ſtalk wih the pods: together; Which makes them enie 
the body of an inſect with-a-pair of expanded wings. The wg ns 
finely vaſculated; and the pod-is lined with fine: fk 5 down, wt g, 
tains a round compact pellet: covered with a hromm membrane that ker- 
very cloſe to it. When this is peeled off, inſtead of diſcoveriag 4 
nel, as in other ſeeds, an entire green plant appears to be folded mw | 
moſt ſurprizing manner, whoſe pedicle is about ; of an inch uſp * 
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op the farina of Arent apple-trees. 

ir's feminal leaves about © each; between which the germins of the next | 
Yair of leaves are barely viſible to the naked eye, but plain with a micro 
feape. This diſcovery gave me great pleaſure, as believing myſelf hte 
only one who had obſerved it; but, ſome time after, looking into Der- 

bam's Phy/ico-Theology, upon another account, I found it mentioned, 

as if Dr Highmore had ſeen and communicated it to Mr Ray. 1 1 
however, as none of this learned Society have ſeen it, except thoſe I have 

ſhewn it to, the ſight of it will not be diſagreeabſmwmee. 

"Numbers of fack . phenomena appear every day in my obſer- 

vatlons (ſome of which ſhall hereafter be laid before you, if theſe probe 
acceptable), which excited me to a reſolution, of examining and de- 
ſcribing all the genera. of ſeeds. R work which is now puoliſhing n- 
der the title of Tb Microſcopical Theater of Seeds, &c. ina manner. 
which, 1 hope, will render” Botany more eaſily underſtood, will hand SOS 
down to poſterity the true figures of every ſeed and'it's ſections ; and, 
by the new diſcoveries, which often occur thro? the courſe of my obſer- 
vations, lay a foundation for future obſervers to build ſomerhing uſeful 
upon; and ſettle ſotne points relating to the different ſubſtances con- 
rained in vegetables, which yet remain doubtfuulu. 


„„ 1 * * 


XII. 1. 1 have ſent you ſome ruſſetings changed by the farina of a Exrra? of a 
ſay, that the 7uſſeting has exactly acquired his face and complexion. © 8 . 54 
_ -[Mr Collinſon then Cook, F. R. &. 


1 
- 
1 


i | en produced ſevetal fam ples of the apples an ut r My Peter 
teinted ruſſeting; a ruſſeting changed in complexion, which Collinſon, 
grew among a great cluſter of unaltered” brethren; and forme F. R. 8. 
apples of the other tree, which had caufed the change in the concerning the- 
-, . ruſſetings, and, whoſe fruit had in return received a rough coat Ted which 
> from the rüsten Z w 3 IOW DRE B99t ay oy Farins 
* 3 Rin 4 1 Kii oY © i } 4} 3-314 37} 1-36S 3.7 "*r 544 wo bloſſoms | 
| 8 ee e 8 | Op | of diffe | 8 
Thbeopbraſtus takes notice of this Haan, as he calls it; and l | 
us the old Divines were wont to make a great pother about it, and tree: had on 
' foretel great events by it : Pliny informs us, there was one who wrote a a ith; > 
whole book about ſuch changes. But the uſe |, ſhould make of it, ; 5 arg 
chiefly this, that it may be of importance ts the curious in fruits, to take p. 525. Aug. 
care how their trees are ſorted, and what. company they keep. For tho? Ke. 1745. 
this change be not ſo conſpicuous in apples which have a ſmooth green e Apples | 
| my: ry in the ruſſet- breed, yet one may ſuppoſe impreſſions o this Soy 
ter or wor. em and perhaps heir juices altered" for the ber. 
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3 Ki To Hef Bart: F. R. 8. communicated," on Jul 1. 1551, "from the Rev. 

| Mir Henchman, rebendary of Sa/ifury, ſome obſervations of peaſe' of different colours 

in _ 1 another in the ſame manner as the apples above-mention ec. 

* _ "pH 11 the ſpring 1729. ſowed a piece of ground in his garden with white 

Fes and two double rows: of blue peaſe, with. an alley. four feet wide between; in 
| autumn, 


r apple-trer «= one 
F. = the 2.1 ſent you. laſt year a ſpecimen of the effect of the fais of rou 
| . 13 coat apple firiking on the | Ss of a {mooth-coat ; 1 have now ſent | 
Dede, Example of the farina of the latter changing the former ig ee 
Dee. 22. Leſs and likeneſs. © ut oc >. I 
1748.  _ | The ſituation of the ruſſeting was ſuch, that he was ſurrounded b, 
winter, pippins; pearmains, and ſuch-like ; and we put the maſter.frut 
together with. ſeveral of the changelings, as they grew on the ſine 
branches mixed together. a 
_ This inſtance will ſhew what alterations may be expected in cognae 
ſpecies ; and I ſhould have given an example of a kind of antipathy 
betwixt the pear and the apple in like circumſtances, but was diſep- 
| Poing, JJV 
Jr, e . When the farina of one apple impregnates another's bloſſom of 
493. p. 205, Ciffering ſpecies, we ſee the change in the fruit; but whether any lf. 
OR. &c. 1749. ing impreſſion is left on the bough which bore it (as ſeems to be in tulips 
Read Nov. 2. and ſome other flowers), is not ſo eaſy to determine, experiments of 
1749. this ſort being not to be made at all, but catched at diſtant oppottuii- 


= b ties; and till this point is ſettled, the diſtemper of my good friend's 


%. 


tree muſt reſt unexplained. „ 
Artificial helps of ſight have added to former diſcoveries the explo- 


—_ - five manner of the farina's action; but what may be the effect of the 
5.4% - __ Inconceivably fine ſubtile matter emitted from it's globules, and conti- 

1 nually wafted about in great plenty and variety in the ſummer ait, not 
only on vegetable productions (where on different ſubjects it may not 
K oppoſite effects) but other matters not yet ſuſpected 
to be ſo much under it's influence, remains a field of inquiry for future 
9 ages. However, to what Mr. Laggan hath very Joſtly obſerved on the 
| | manner of impregnation of the ſeeds ih mayze, I can add this, that if 
3 the ſeed and whole ſpecies of mayze be planted about two yards diſtance 
1 from each other, there will be a mixture of red and white grains in the 
ears of each plant, and you may with pleaſure obſerve the filament in 
the white plant, which hath been ſtruck with the red farina, diſcover- 


* 3 | ing it's alien commerce by a conſcious bluſh, and by counting he 
1 threads they ſtained, foretell how many correſponding ſeeds will appear 
ul red, at the opening of the ear, when ripe. © 


autumn, upon gathering ſome for feed, he opened one of the pods, and was forprized 
d -to ſee one blue pea at the end next the ſtalk, with ſix white peaſe: but atter e 
mined ſeveral other ſhells very carefully, he found a great variety of teme“ ee 
the white and blue peaſe in the ſame ſhells ; ſometimes one white (or: blue) on et | 
| end, ſometimes at each end; ſometimes two white (or blue) with one of the w_ 
colour interchangeably ; and thus the whole parcel that was rubbed out for fed 1 8 
LEM termixt white and blue. The next year, he ſays, not having plotts of white and 95 
ſe ſtanding near one another, he did not find any ſuch mixture in the ſeveral [pom 
then ſaved for ſeed. But it is pity he did not pick out a ſufficient number of the 
peaſe from among the white, and ſow them by themſelves, in order to fer what colours 
peaſe this mixt breed would have produced. C . 
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| Of the Farina fœcundans of rbe Holyoak and Paſſion- Flower. „ . 
XIII. 1. The firſt experiment I made, was gathering the bud of a. _ from 

| hollyhock. ſo young, that the petala were not yet formed; and {tripping % „% Mr. 
| off che calix, nothing appeared, but the apices: cloſe to the uus (for f Baker, 

| the famina were not yet perceptible) : theſe apices appeared to me to be F. K S. con- 

a kind of bag; and I could plainly perceive a ſeam (if I may fo call ĩt) — hene 
run down the middle of it. This occaſioned me to take a fine needle, 2 . copical 
and carefully open them; which I did, and found each full of farina, ws. e ary ail 
which ſeemed to lie very regular. This determined me to take notice pœcundans 


of the courſe of the farina in each flower, and I obſerved the following /b Holy- 


: : | | oak and the 
Par ticulars: | | Paſſion-Flow- 


Aug. 24. 1 took notice of a flower Jolt going to blow, and the petals py 1 2 rep 
appeared; the farina was then jult burſt from it's apices. The time ge. 1746. 
of theſe burſting is as ſoon as ever the petala blow out enough to be dared Ren- 
affected by the 4 858 651 | NE er Nov. 

25. The flower opened more, and the farina appeared fo thick on the 7; 745" .. 

- outſide of the apices, that they ſeemed quite covered from. fight, 13. 17 5 
without a very narrow inſpection. 5 

26. The farina began to decreaſe viſibly, and continued to do till the 

27. When J perceived ſome red curled ſtamina, without any apices, puſh- 

- ing themſelves out at the top. through the others. Theſe were, within 

their bend, thick ſet with a kind of hairs “, and in their paſſage took 
a good quantity of Farina with them, which remained a day longer 
than that which was contained in the apices. I could not obſerve the 

Farina to fall on any particular part of the flower, but ſeemed rather 
to be diſperſed. When theſe red ſtamina appear, the farina is going, 
and the apices, which contained it, dead. _ Ty Os. 


The flower was kept till it withered, and the ſtylus, &c. cut off ; 
but in neither experiment was there found any difference, after a month's 
keeping the farina, except in the colour, which was deeper. a 
Cutting off the ſtylus, Sc. may have a conſiderable effect upon the 
ſeed, but ſeems to have but little on the flower: for, tho' it was cut off 
as ſoon as poſſible, yet the flower blew out the ſame as if nothing had 
happened, till about the time that the farina might be ſuppoſed to act; 
then the petala began to look black next the ſtylus, and dropped off a 


day ſooner than the regular blowing flower. 

Not having an opportunity of purſuing this further, for want of 
flowers and warm weather, I applied myſelf to the experiments of Mr 
Needbam . I bruſhed off ſome dry farina, and, putting T hames-water 
toit, found it would not burſt, under the ſpace of 7 or 8 minutes, and 
Not till they are ſoaked in the liquid : for, at the time of acting, they 


I cannot obſerve any thing in this flower, unleſs it be theſe that deft | 
of Papillz : tho the firſt magnifier could ſhew nothing ſatisfactory as to 2 55 1 name 
f New Micraſcopica! Diſcoveries, Qc. Lond. 17 F 
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Of the Farina fexcundans of the Holyoak and Paſſion-Flower | 


ſeldom or ever lie one upon another, but float off, till they ate cle & 


all incumbrances. But I obſerved one particular, which” ſeems entire, 


do have eſcaped Mr Needham, which was, That, on the application of 


water, they inſtantly emit a pellucid kind of matter (much thinner thay 
that at burſting) thro? their capillary prickles, with which they are thick 
ſet. Upon the application of Briſtol water they are found to bu WM 
much ſooner, and with leſs emiſſion. In vinegar they ſcarce ever burt; MW 
at leaſt, if they attempt it, are inſtantly ſtopped by the ſharpneſs of th WM 
liquor. I dont find vinegar to have any other effect than this. | 

In making my experiments on a freſh-blown holly-hock, L obſete! 
a luſus nature of two globules quite ſmooth and ſhining (contrary w i 
their nature, which is rough): one of theſe acted very ſoon, the ob MW 
not at all. The whole farina ſeem to me to have a ſtrong ſuction; r 
I was obliged, in the ſpace of 10 minutes, to apply water 2 times in 
order for them to have enough to act in; and I obſerve, that they burſ 
with a greater force, and throw out a much larger pulp, when thrown 
into a depth of water. * By 2 0 
Tho' I have been often obliged to ſupply them with water; yet I find 
the greateſt number always act with the firſt water. I have often ſen 4 
globule, tho' it has been burſt on one ſide before, yet has burſt a ſecond 
time on the oppoſite. Which ſeems to me as if the firſt aperture wa 
inſtantly cloſed, fo as not to emit agam : for I have made it an obſer- 
vation, that tho" the pulp is never thrown out at the ſame place a ſecond 
time, yet the globule, before it has done acting, ſhall have had ſo many 
burſts, as to look like a picture of a bomb - hell, with it's various di 
charges before the ſeparation of it's parts. 

The paſſion flower I look upon to be the fitteſt flower for experiments 
on the farina, of any. Firſt, as it is large, and long in bloom: ſecond- 
ly, as the flower by it's nature preſerves itſelf and it's farina from in- 
jury: for, no ſooner is the ſun off of the flower, hut it gradually cloſes 
up as the ſun declines, till the petala are fo cloſe, as not to admit any 
but very violent ſhowers, This, with the diſpoſition of the farina, 
which is on the inſide of it's apex, when the flower is cloſed, likewiſe | 
preſerves it from wind. Add to this the infinite quantity of fring, 
which may be taken off (from the largeneſs of it's apex) without any 
force, damage to the flower, or itſelf. To this likewiſe we may add 
that, after a night's keeping gathered, the farina has the fame effect 
and action in e morning, as it had when freſh-gathered: which qua- 
lity no other Farina has. See Needham, W 
The Farina of the paſſion- flower e Mr Cuffs double re 
ing microſcope) Mag”. 6, 5, 4, to be a ſmooth round globale, ws | 
pretty full yellow, like the appearance Fig. 113. which we ſuppok | 
area of the microſcope. Theſe globules, on being more magnified, 1 
found to have ſome 3 circles (as Fig. 114.) others two, others none: pd 
mong theſe I have found a conſiderable number quite white, Mare he 


to be ſhewn in Fig. 113. but I ne ver obſerved thele act. gablke F 
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| Of the Farina fœcundans of the Holyoak ry a e 77 
| Dales, Fig. 114. come to be magnified with the firſt or ſecond mag- s 
i an — — indented, e like Fig. 115. All the coloured Fig. 11 8 | 
ones, tho differently marked, yet all act alike. I obſerve that theſe 
act in a much leſs ſpace of time than thoſe of the hollyhock, which are 
ten minutes, though freſh 3 whereas theſe act inſtantly, tho kept for 24 

hours *: neither have theſe any ſuction or convulſive motion; acting 
entirely ſtill, and in the firſt water. Attempting to apply them to the 
W opake microſcope after their action, they ſtuck round the point like 
wet ſkins : but one thing I obſerve, that they burſt but once, throw- 

ing out all their pellucid matter, which is yellow, at the firſt diſcharge. 
| They act no otherwiſe in oil, but by emitting a matter much thinner 
chan that at burſting : but, having lain in oil for a minute, and put 

from thence into water, they act inſtantly, and with a ſeeming additio- 
nal force. Being put into malt-ſpirits, they exhibit a very agreeable 
appeararance: all thoſe which emit, as in oil, lie dead and ſtill; but 
choſe which neither burſt nor emit, are thrown into ſo violent an agi- 

WE cation, that they appear like animalcules ; ſometimes joining ten or 
2 dozen together; on a ſudden, an imperceptible force ſhall throw a 
globule, ſometimes (two or three) three parts over the area of the mi- 
_ croſcope 3 often two globules ſhall be whirled round with incredible 
_—_ iwiftncſs, for the _ of near a minute, then ſeparated by the ſame 
= imperceptible ſwiftneſs, fly each a different way. They will act thus, 
till the liquor may be ſuppoſed to dry up, when ſupplying them with 

=_—_ liquor, will regain their motion; and th you put liquor often to 
chem, yet every time will give them that ſwiftneſs. Upon applying 
_ the magnifier, No. 2. I find it is the white unacting globules that do #2 
chus, and imagine that they riſe with that ſpirit which evaporates; and N 
= cher not being volatile occaſions them to ſtop at top, and continue this 
motion as long as the liquid has any evaporation ; for I obſerve, after 
_ a ccrtain time, they lie like the others which have acted. In this liquid 
chey burſt, in ſuch a manner, as that the places from whence they burſt 

rere perceptible (See Fig. 117.) and the pieces broke off very plain. 
The way 1 obtained a fight of this, was to let the globules dry after 
_—_ their action, on the glaſs. Some burſt fo fierce as to break off a piece, 


= as Fig. 117.; others can ſcarce be ſeen to have any alteration : yet no Fig. 117. 
nagnifier will go ſo far as to ſhew the matter thrown from them, any | 
2 . rig than as a yellowiſh water. N | 12 
{ Upon applying agua fortis to this farina, the ſhape and marks are 
| inftantly changed to thoſe marked in Fig. 116.; aha holly- Fig. 116. 
hock, it has no other effect than burning up their capillary prickles. _ 
The lilium fore reflexo of Mr Needbam 1 have never ſeen ; thoſe kind 
of flowers having been a long time out of bloom; but, as to this of the 
Paſſion- lower, what is placed on the top of the piſtil, the deepeſt mag- 
the ferns has aid very billy RNS lk Mondey and 
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._- Obſervations on the Paſſion- Flower and its Farm, 
nifier will not ſnew perfect: and though I have endeavoured all poſibe 
means, could never obtain any thing ſatisfactory; ſo that I —1 2 
on either my misfortune or my ignorance. On the piſtil of the doc. 
gilliflower there are very plain to be ſeen ſome kind of capillary tube 
on it's top; but then they appear to ſtand thus Y, without any 3 
ture, as deſcribed by Mr Needbam. Whether theſe may have their po 
or not, I am not able to ſay. I ſhall continue making obſervations on 
this part of the flowers which may fall under my inſpection, and hope 
ſoon to be ſatisfied in this point: but, as to his opinion of the action of 
the farina, I cannot, at preſent, grant it any other active power tha 
ſuction; for had there been any inward mechaniſm, the various expe. 
riments'I have tried muſt have ſhewn it in ſome ſhape or other; where. - 
as thoſe who have the greateſt motion before action, I can only obſerye 3 
to ſwell, and look larger, on the almoſt immediate application of 
water. | Ee |: 26.3200 
Further obſer- 2. In my laſt account I concluded with obſerving, that what wx in 
vations and the top of the piſtil, was ſo far from making me believe it papille, or 
5, Patin. ANY other paſſage for the action of the farina, that I deſeribed it to 
Flower, and ſtand thus O; and queried if there might not be pores on it's top, a 
it's Farina; granting the action of the farina to have it's effect and conſequence, as 
by the ſame. deſcribed by Mr Needham, p. 80. as there was no poſlibility of it's ever 
a 1 * being in the nature of the lilium flore reflexo,, deſcribed by him, by it's 
24.17 3 papillæ being of uſe in the manner and figure deſcribed Plate 53. Fig. 2. 
pot his book. I have ſince taken all poſſible methods to fatisfy myſelf, 
and ſhall communicate the following experiments, being the moſt ma- 
terial, without any apology : as, upon a conviction of an overſight or 
miſtake, I am very ready to acknowledge my error. 
After the calix, petala, &c. are ſtripped off, the firſt thing the flower 
reſents to view are a double row of purple threads: theſe threads ap- 
Fig 118. pear thus; Fig. 118. on which we may plainly perceive a fort of ca- 
pillary tubes (or whatever you will call them) ſtanding as I betore ob- 
ſerved. Here we may be at a loſs for a paſſage for the acting matter 
of the farina; we muſt therefore look further. Upon cutting thele 
threads longitudinally, they appear in many places as this before Us 
Fig. 119. and are often pretty full. The occaſion of theſe appearances, (Fg. 119. 
I own I am not Botanift enough to ſolve, nor will the: firſt magnifer 
give me ſatis faction. At the bottom of theſe, ſet round the tem, B 4 
ſingle row of ſmall threads, not exceeding £ an inch: theſe appear © 
have much broader heads than the long purple threads around em: 
and being ſo well ſecured and fortified from injury, I imagine © be o 
great uſe and conſequence to the flower; yet they appear ſet in the lame 
manner, though the tubes do nat riſe ſo high. I am inclined to be 
theſe _ be deſigned in this flower as papillæ; 1it, As they ſo wel 
fortified from all injury from without; 2dly, As the farinay V 


flower blows, and cloſes at night, 18 turned inwards z which e 


1 Of the Farina fœcundans ef be Yew-Tree. _ 757 
| 1:.owiſe inclined to believe, is the time of action &, at leaſt in this flower; 
for, after a hot day, why may not the evening dews penetrate, and the 
Farina, having at that time a ſtrong ſuction, from the drought, occa- 
| on it to act? But I have not made the obſervation at which time the 
arina acts moſt, morning or evening; which I fancy would ſatisfy. 
zualy, From this being the only part of the flower which appears with a 
hollow or indenting on it's top; by which the action of the farina (thus 
lying inwards) may fall down, and ſettle in this hollow, as a drop of 
water would do: for I obſerve there are no obſtructions to ſuch a ſup- 
poſition, in the ſtructure of the flower. 
; We will go now to the top of the flower, where are 3 ftamina placed 

on the aterus: theſe are ſet in a manner deſcribed before with tubes; 
but, on making a longitudinal ſection, I cannot find them carried on 
in any ſhape. | | | 

We come next to the uterus ; here I cannot obſerve any tubes at all; 
nor is there any appearance to me remarkable, till we come to the bot- 
tom of the ſtylus ; and then, by degrees, from a ſmaller to a greater it 
riſes, till the appearance becomes thus; (See Fig. 120.) Fig. 120. 

On examination, I find the 5 appearances to anſwer the 5 flaming on 
which the apices are ſet ; and from this appearance, growing nearer and 

nearer to each other by degrees, they join at laſt all in one in the ſtalk 
of the flower. 1 ok _—_ 2 

3. March 3. I obſerved a yew-tree in bloſſom, but having at that time Concerning 
only the bud (Fig. 121.) which, taken out of it's caſe, may be ſeen e Farina 
with it's ambilicus a, in Fig. 122. That every flower has it's Farina, Fœcundans of 
has been juſtly advanced ; and as it was my deſign to obſerve that, I f 
took a branch into the houſe; but, making but a ſlight obſervation at Ne —_ | 
that time, I laid it on half a ſheet of brown paper in a warm drawer ; 189. 3 
and, to my great ſurprize, coming to examine it in a few hours after, May 15. 
: _ the you 7 of * buds blown out into full flower, and 1746. 
ſuch a quantity of farina on the paper, that it ſeemed more like a ee 
of brimſtone than any thing uſe. Ichen no longer neglected a 3 bis. a 
examination, which I began and completed in the following manner: 
Hg. 123. is a ſeparate view of it's partitions, before it is near blow- Fig. 1 23. 
ing. Every five of theſe go to a flower, and divide properly for blow- 


ning. ſome ſmall ſpace before they burſt : there are ſometimes ſix to a 


flower, but it is ſeldom : they open at the bottom à a, and immediate- 
ly, letting drop the farina, turn themſelves. up; ſo the top, which now 
appears the head, will, when blown, be the centre of the flower. (See 
an explanation of this in Fig. 124. where the whole diviſion makes the Fig, 124. 
flower and the ſtrokes the diviſion of the Petala.) a is the ſtem of the © 
* The two following experiments have given me grounds for | "_ 
. ; | or th ſt, That th 
ering I obſerve, is always damp in the morning ; 4 On 5 * after * 6 
4 i 3 one Neth * at 1 uy made an obſervation, which, f believe, has as 
9 every one, t the intenſe cold has. { a | 
throw many into the ſame ſhape as aqua fortis will. the 2 8 25 = SAY Te 
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flower : now the bottom opening diſcovers this ſtem'y "and the bs 


tranſition of turning very near inſide out, makes a complete flower 
Fig. 125. the ſhape of which is ſeldom exact in any two; the there ar 
near 12 flowers formed by the bud. (See the back part of one, Pig. 116 
in which thoſe ridges ſhew it's diviſion on the back.) We come now % 
the farina, Fig. 127. which matches the reſt of the flower, as to iron 
larity ; there fcarce being two alike; and, when viewed opakely, hu; 
preat reſemblance to the ſmall pieces we obſerve in a paper of gum 473. 
ick; tis opakely of a clear white ; but, when laid on paper in a quan- 
tity, appears like flower of brimſtone, only paler. It's action is as yz. 
rious as it's ſhape. (See ſeveral forms, Fig. 128.) It ſeems to be only 
fixed in one particular, which is, that tho* there are ever ſo many diff. 
rent ſhapes,, when dry, water once put to them makes them all round 
before any action begins: a proof to me, that there is a ſuction. I 
ſhort, the whole proceſs of 'this is fo various and entertaining, that [ 
never met with any thing hitherto to be compared to it. 1 
My haſte had made me almoſt miſs the moſt material point of all 
which is, that this flower has neither apices, ſtamina, nor ſtylus; which 
is the reaſon why ſo much farina is ſhed. I have not yet examined it 
as to impregnation, but ſhall go on that the firſt opportunity. 


TY » 7 


A letter from XIV. The many late diſcoveries of the ſeeds of vegetables (formerly 
Mr John Hill, ſuppoſed to produce none) have opened a way to an extenfive ſcene of 
Apothecary, knowledge; and led to a ſeries of obſervations, in which there will be 
1 the Prel. 15 found an almoſt inexhauſtible ſtore of delight and admiration. The 
beer. F. moſſes, in particular, one of the moſt beautiful parts of the vegetable 
ſeeding of Creation, will afford the curious obſerver more matter of entertainment 
Moſſes; and than perhaps any other claſs of it. A ſpecimen of which 1 do myſelf 
in particular the honour of communicating to you in'this letter. 8 


n particular obſervations it contains, though new and ſurprizing, 
m_— OS you will allow unqueſtionable in fact and certainty, when I add, that 


luteo-virens, they are what I have not only often repeated myſelf, but have allo 
vulgare, ma- ſhewn to Mr Baker, Dr Parſons, and Mr Needbam, Gentlemen ol too 
3 nice eyes, and too converſant in obſervations of this kind, not to have 
xt Is as diſcovered miſtakes, if there had been any; and who all agree, that n0 
5. 84. No. diſcovery by the microſcope was ever clearer. e 
478. p 60. The manner of ſeeding of the moſſes in general is a thing perhaps a 
10. Feb. little underſtood, as any part of the vegetable ſyſtem : what! have (0 
8 offer here is the explaining and deſcribing it clearly, in one ſperte 4 
1745-6. with leaſt, from a number of obſervations made on it in it's different fates, 
«lterations. and at different ſeaſons of the year. h 2 | ed] 
The thorough knowledge of the operations of nature in the ſ on 
of one of theſe little plants, may, 1 hope, be a fair ſtep to ods 
5 | ing it in them all. And the almoſt infinite variety of not only ſpec : 
- but genus's, in this claſs of vegetables, ſeems to promile the Inquire” 
| vaſt variety of new diſcoveries. W 
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Of the ſeeding of Moſſes. 7 59 


I'ſhalt not trouble you with an account of the erroneous opinions of 
others oh this ſubject 7 will find, by this account, that thoſe who 
have been uſed to judge well in other parts of Botany, have been alto- 
gether miſtaken here: and even the accurate Mr Hook, who of all others 
has come neareſt a diſcovery of the truth, and who actually faw ſome 
part of the organization of theſe little bodies, was ſo far from making 
the leaſt gueſs at the nature and uſes of what he ſaw, that he even 
miſtook the ſtructure of it. 19 e 

The particular ſpecies of moſs, whoſe head I here ſend you a deſcrip» 
tion of, is the Hypnum terreſtre, trichoides, Iuteo-virens, vulgare, majus, 
capitulis erectis. Raii Syn. ed. 3. p. 84 Hypnum vulgare, ſericeum, re 
curvum, capſulis erectis cuſpidatis, Dill. Hift. Muſc. 323. TE 

The head of this moſs appears to the naked eye (as at Fig. 129.) of a Fig. 129. 
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pale-brown colour, and ſmooth ſurface, and is in part covered with a 1 
membranaceous calyptra, reſembling in ſhape an extinguiſher, or a fun- I 
nel inverted. When this cahptra is taken off, and the head placed be- J 
fore the microſcope, the ſurface of it is feen to be ridged with longitu- i 
dinal ſtriæ, the baſis of the head is of a dark orange-colour, and more 4 
opake than the reſt; and the top is bounded by an orange-coloured 3 
ring, ſwelling out ſomething beyond the ſurface of the contiguous parts 4 

of the head. A cloſe obſervation and good glaſſes have informed me, 4 

that in this little head there are not wanting the parts eſſential to the 3 
fructification of what are commonly called the more perfect plants. 1 
This ring is truly a monophyllous undulated calyx ; within it ariſe 4 

16 pyramidal fimbriated famina : Theſe are of a pale-greeniſh - colour, 4 

and are loaded with a white oval farina : the ſtamina all bend toward a 3 

each other from their baſes, and almoſt meet in a point at their tops, 1 
This is their appearance when the head is nearly ripe; and is what is 13 
expreſſed at Fig. 130. And immediately under the arch formed by Fig. 130 1 
_ thc mina is placed a flender, cylindric, hollow pifilum, through *_ wa 4 
which the farina makes it's way, and is diſperſed among the ſeeds in 5 I 
the head. The external membrane of the head is a continuation: of the I 
outer covering of the ſtalk, and is ſtrengthened at it's baſis by four or J 

| hve ribs, which ſoon loſe themſelves in the ſtriæ. A longitudinal ſec- 4 
don of the head ſhews, that the membrane before-mentioned' incloſes a | 
ſeed· veſſel ſo large as to fill it every way: in moſt places they touch; f 
but wherever they do not, a number of very ſlender, white, and I 

| tranſparent fibres ſhew themſelves, which join them together. This 4 
ſeed - veſſel is filled with perfect and very beautiful ſeeds; they are round, 1 

| tranſparent while unripe, but afterwards opake, and of a very beautiful 4: 
Steen; which colour they retain even when dried; oo 1 1 3 

| The number of ſeeds in one of theſe heads is aſtoniſhingly: great: I J 
have many times attempted to count chem, in ſach as were full, arid 

out of which few or none had been diſlodged by the cutting; and as 

| the accounts, at different. times,. and in various heads, have not much | b 
differed, I ſhall venture to inſert a gueſs from them, It will eaſily be ; 7 i 

| . conceived,. 5 | 
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Fig 131. 


donceived, that in ſeeds ſo minute as well as numerous, this wn * ; 


of which are contained in a head, whoſe length is but of 1 
it's diameter but 2 of an inch, and whoſe weight is but the tame 


* 


W 


Of the | ſeeding of Moes. 1 
very difficult taſæ; and indeed to count every ſeparate ſeed, beben 
would be not much leſs than impoſſible: the method therefore by which 
make the calculation is this. I count in 3 part of the d : 
of z the head 9 ſeeds, 9 * 8 . ; there are therefore 1 
line, which reaches round the circumference of , of the head judgs 
the length of this half to be to it's circumference as 3 to 2, br * 
about: therefore, in one longitudinal line in it; there muſt be 96 ſeeds; 
the whole quantity in + the head therefore is 72 x 96-= 69184 and 4 
doubling that for the equal number of ſeeds of the other half, the . 
pear to be in one head 2 x 6912 = 13824. ſeeds. . v3 
Fig. 131. ſhews a longitudinal ſection of the head with the ſeeds el 
ſtamina, and the joining of the capſule with the external membrais sf 
The faming, examined alone, afford a moſt, pleaſing dighty theyare 
compoſed: of a white tranſparent ſubſtance, of a pyramidal figure; 
where covered with a pale-greeniſh cruſt ; which is the receptacle af 
vaſt quantity of an oval Farina, ſo extremely minute, as tg be vilhle 
only with the moſt powerful magmfiers in the double microſcope. 
_ . The outer membrane of the head becomes ſeparable fromthe mp 8 
fule when perfectly ripe and dry; and then, viewed in the double” 
microſcope, ſhews a reticular texture, not viſible in it before ? 


When this head is firſt produced from the plant, the faminuare very 


ſlender, and ſtand erect; the head is ſcarce any thicker th e , 
and the calyptra covers the whole, to ſhield the tender ſuha f the 
Farina from external injuries. As the Farina afterwards el in dhe 
ſtamina, the ſeeds alſo in the head increaſe in bulk, and bh, , 
and are then tranſparent; but when it is perfectly ripe" is tails 
off, and the wind diſlodging the farina at times, as it mipenslome 
ſooner, ſome later, it makes it's way through the alan ie dhe 
head, and the ſeeds then become much larger and opake to fayouritie 
falling of the Farina into the piſtillum, the ſftamina, as they npen; as; 
by the increaſe of thickneſs in the head, thrown farther and father um 
each other at their baſes, but bend inward at the points, 10:80 form 
a kind of arch over the opening of it. 
The annual product of theſe moſt minute ſeeds is steif,, 
ingenious gentleman has given an account of the wonderful een as 


” 


the mallow ; one of which he found to yield in one year 200,000: But 


this is much inferior to thoſe of the little plant before us; for, wma 
to a root of this 8 branches, and to each branch 6 heads (Wang 
one, who will obſerve it in a thriving ſituation, Will find a d * 
rate computation), the produce of this is 6 x 13924 = 82944 5 : | 
8 x 82944 = 663552 ſeeds, the annual produce of one ſeed} * | 
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of the —— if Men Site e 70 1 
Fig: 129. ſhews the head of this moſs in it's natural dimenſions, with Explanation © 
and without the calyptra; © „ Say0qg409 wh. mg" farts 
Fg 130. The lame viewed through a powerful magni, + rate it's 
- pra.” WOO POTTED XIE o \ ih ve 7 

th A longitudinal ſection of thie Rinks, 631) i 3B4i0 $461 


FE. V's: Künne taken off from the head, and viewed by a more 


Powerful „ e e e n nn . 5 
Pg. 133. A piece of the outer membrane of che _— thewing i it's rey a? 


* ricular texture. Yo e 1 21. Fr 2 ent 
Xv. About this time Weder month, I bund, ede been, a geper e 
of melon ſeeds that J had laid by, with the date of the year 1710 upon ee 

I ſowed ſome of them, not with any great hopes of their coming 7, * . 

but, to my great ſurprize, I had a fine number of plants from %; 3; - 
ich which all proſpered ' very well, till they had put out 4 leaves, late Roger 
when they were all loſt by an accident. This J have mentioned to you, Gale, E/7; 
becauſe Mr Triewald has given an account of ſome old melon-ſeeds that Ch 1 Su 
produced fruit, though they exceeded mine 10 years in age: however jinſon, F s. 
mine may be a confirmation of their long retention of their vegetative No. 475. p. 


quality ; which I ſuppoſe may er 0 1 e po der oy 265. Jan. &c. 
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and the hardneſs of it's ee COMO TOO Hy] 8 2 
5 44 4 t tt WW"? * 4 
, EY anni ton inen bog: 1 "Ys che "Jaw, 14. 1745-4 N nil. 24. 1744-5. 


XVI. 1 was poſed i revert ON microſcopes, both ſimple and 1 
compound. The compound microſcope was that portable reflecting 8 
one without a micrometer, of Mr | Benj. Martin's invention, which I 1% 3 ; 


brought with me from England. Firſt of all I expoſed to the luminous 4 P. Fred. 


focus of this inſtrument a very ſmall, pure, thin bit of the bark of this Gmelin, Med. 
root ſcraped. off very carefully. It's external ſurface appeared almoſt Lc. Murten 


opake, very uneven, of the colour of dry earth, as it appears to the 1 
naked eye; but the inner ſurface viewed in the ſame manner diſcovered 7 ory * of +44 
a confuſed heap of very ſhort and thin little maſſes, every where inter- Preſantea 


rupted, and moſtly acute, and angular, in the ſmalleſt viſible atoms, May 9. 1745. 


chiefly purple, almoſt tranſparent, like ſome reſin, but connected by 
interſperſed threads of a like figure, variegated, but chiefly whitiſh; 
but at the edge there appeared real prickles ; and the whole contexture 
ſeemed. like. that which in the animal Sony Anatomiſts deſcribe in 
the fat, when they ſay this oil is lodged in cells, which cohere with that 
lanuginous ſoft cellular ſubſtance. Thus alſo this purple fubſtance in 
form of reſin ſeemed to be mixt with the whitiſh threads. And thus, 
in many repeated obſervations, both by ſimple and compound micro- 
ſcopes, this bark always appeared to me, with this only difference, that 
x reflecting one repreſented Og, particular more cdiftinctly than the | 
re 

But I had not yet examined a nerve of this root, which was very 
' brittle and deprived 14 it's bark, and made the grenteſt by bulk of the root, 
VOL. X. Part ii 3 3 328 
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Tos ObſePvations on Ipecacuanba roots ki; 
2.» thovit, ſeemed to yield much to the bark in weight, as being very dry. 
by the compound microſcope: but to the naked eye. it ſeem 00 U 
wPrinkled with dark purple ſpots- IL was deſirous to know. what ap» 

pearance theſe would have under the focus of a microſcope ; and There. 

fore viewed that little bit, which had the ſpots. The nerve itſelf ap- 

peared. equally convex, and cylindrical, conſiſting of upinterf upted 


5 


longitudinal fibres, cloſely applied to each other, very thin, and vety 
white': but the ſpots, as they appeared to the naked eye, when fub- 

mitted to the microſcope, were found to be tranſparent dark-red little 

maſſes raiſed above the convexity of the cy linder: but I was in doubt 
whether I ſhould believe that theſe little maſſes did not riſe above the 
nerye, or determine that they inhered in the nerve itſelf, and belonged 
to it's ſubſtance. However on the application of ſame ſimple micro- 
ſcopes, I was convinced that they were raiſed above the nerve, and be- 
longed not ſo much to the nerve as to the bank... 
From theſe ſeveral microſcopical obſervations I conclude, 2 priori, 
ttlhat the bark muſt be more effieacious than the whole. root, eſpecially 
Pak if we call in that indubitable and fo often confirmed practical experience, 
that the purging principle of vegetables reſides chiefly. in their reſinous 
part. Beſides, from my obſervation, that the appearance of the whole 
bark by the microſcope, which ſhews it to be compoſed of many ſmall, 
fharp, ſhort /picula, that hypotbe/is will alſo be explained, which me- 
chanically explains the force of purging and vomiting medicines, by 
ſuppoſing ſuch ſpicula, like ſo many little wedges. (or perhaps prickles, 
ſuch as appear even to the naked eye in nettles, which- ſenfibly irritate 
aliving human body) which by the periſtaltic motion of the ſtomach, 

tho? mediately applied to it's muſcular coat, and being frequently. tofſed 
about by this perpetual motion, ſtimulate the moving fibres, and ex- 

eite them to a ſtronger contraction than ordinary: though at the fame 
time I would not yet aſſert this ps, how probable ſoever it may 
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appear from thefe microſcopical obſervations. 


The Bark XVII. Dr Salter, one of the prebends of Norwich cathedral, writes, 
Oe, 15 in a letter to Mr Arderon, that he thought it might be of fervice to 
= 1,2 take notice of the following effect of the Jeſuit's Bark : the doctor uſed 


from the Rev. to be ſubject eaſily to take cold, and, in conſequence thereof, to be 
Dr Sam. Sal- ſubject to have a ſore throat to a very great degree; but the laſt time, 


| 3 ** Ar- above 15 years ago, after his recovery, he was adviſed, by Sir Ben. 

i 478. p. 3. French, to take Ji of the Bark (after due preparation by blecdtng, . 

g Jan. & Feb. purging, or both, when he was altogether without complaint) OS 
1746. Read 1pring and fall. This, he ſaid, would more effectually guar him againtl 
Jan. 9 taking cold; which he has found ſo far to anſwer, that he is nom able 


1745-0. t0-g0 500 miles with leſs hazard of cold, chan he could go 20 before; 
and he has never had what he can ſtrictly call a ſore throat ſince. 
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Venn porjoned by eating boil nb. „ 
XVIII. Notwickſtanding the number of inftances;*whiptr occur among Concerning 
writers, concerning the poiſonous quality of our vommon hemlock, ore perſorr 
cieula major C. B; ſuch as, that of Cardanus mentioning a man killed by 4 1 IN 
a cake, wherein this' plant was an ingredient; that of Braſſavola, who z,;1;4 Hem- 
aſſures us, that it is mortal not to men only, but to geeſe and ſwine 4 lock ; by Mr 
as well as thoſe of Martbhiolus, Scaliger, Kircher, Boceorie, and others; William Wat- 
et the fatality of it's poiſon, when. growing in this kingdom, has been . 2 7 
doubted by many; inaſmuch as that faithful collector the late Mr Ray 34 473. p. 
mentions, Sn. Ed. 2. p. 326. that not only his friend Mr Petiver 18. May &c. 
eat half an ounce of the root of this plant, but that Mr Heny, 1744. Read 

a friend of Mr Petiver's, in his preſence, eat, without any inconve- May 10. 
nience, 3 or 4 ounces of the ſame root. From hence it has been thought, “ 
either that the root has effects different from the ſtalks and leaves, 

or, that difference of climate varies the degree of the violence of the 

poiſon. 2 1 woe 5 | 

of obſervation indeed of the fame kind occurs in the German Ephe- 
merides. Linnezus, Hort. Cliff. makes alſo ſome doubt concerning the 
malignity of this plant; and, in naming it, has kept to the old appel- 
lation of 7 beophraſtus and Dio ſcorides, Conium; and has transferred that 
of Cicuta, to the Cicuta aquatica of Geſner, and of Wepfer. Beſides, 
many of the accidents, ſaid to have proceeded from cicuta or hemlock, 
have been occaſioned by different plants; ſome of the accidents,, pro- 
bably, from the common one, but many more from the cicuta aquatire 
before-mentioned, and from the Oenanthe ſucco viroſo, cilutæ facie, Lob. 
This confuſion appears manifeſtly in ſeveral authors, and ſome of them 
of the greateſt credit. Which of theſe plants, or whether any of them, 
was the Atheman'iporon, nobody has determined.” © | 

Although the eating of the roots, as abovementioned, was attended. 

with no bad conſequences, a late melancholy accident has been ſuffi- 
_ ciently convincing of the poiſonous quality of the leaves of the cicuta 

major. | : 114 ; | | 
On Sunday, May 6. 1744. two of the Dutch ſoldiers lately arrived, 
who were quartered at Waltham- Abbey in Eſſex, collected, in the fields 
adjoining, a quantity of herbs, ſufficient for themſelves and two others 
for dinner, when boiled with bacon. Theſe herbs were accordingly 
dreſſed, and the poor men firſt eat of the broth with bread, and after- 
wards eat the herbs with the bacon. In a ſhort time after, they were 
all ſeized with violent-ertigo's ; they ſoon after were comatoſe ; and 
two of them grew-convulſed, and died in about 3 hours. 

The people of the town being exceedingly alarmed at this accident, 
Dr Barrowby, jun. being there, immediately went, and ordered the 
other two, at that time almoſt dead, large quantities of oil; by which 
means they threw up moſt of what they had eaten, arid afterwards grew 
better. In all of them the effects were the ſame as thoſe from a large > OY: 
doſe of opium. 39 ee | MOT a1 JEET bs: | "P : 
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Obſervatiuns on the Oenanthe aquat. &c. 


Trͤke next day, being at the place, I ſaw one of theſe men much re. 
covered, and only complaining of a heavineſs in his head; but the 


other was ſo well, as to be gone to perform exerciſe with the other ſo]. 


diers. There was a fifth ſoldier, whom I ſaw, who told me, he ear 


ſome of the bread out of the broth, but felt ſcarce any inconvenience 
therefrom, It ſo happened, that the two men, who gathered the herbs, 


were both killed. 


As I went down to the place to ſatisfy myſelf in this matter, a Dutch 
officer went with me very _courteouſly to an inn, where there were two - 
other ſoldiers, who had ſeen and knew the herbs which had been eaten: 
he was ſo kind alſo as to attend me with theſe ſoldiers into the fields, to 
ſhew me the plants growing. They firſt gathered me the cicutaria 
vulgaris J. B. or cow- weed; then, the myrrbis ſylveſtris ſeminibus aſpe- 
ris C. B. or ſmall hemlock-chervil. They then gave me ſome cicuta 
major, and, ſmelling it, immediately ſaid, That this was the herb that 
killed their comrades ; which I then had no reaſon to doubt of; as of 
the two former plants, the firſt grows almoſt under every hedge, and 
is eaten by the cows, and the other is frequently given to tame rabbets 
for food; whereas cattle conſtantly refuſe to eat hemlock: 

Before I was thus ſatisfied, I imagined this accident to have proceed- 
ed rather from Lobel's Oenanthe ; thinking, that as that plant grows 
near the ſides of rivers, theſe ſoldiers might have gathered it by the 
river Lee, which runs by the town, and eaten it for ſmallage, to which 
it has ſome reſemblance. Manz c + | 

It is now known, that the cicuta major, the cicuta aquatica, and the 
oenanthe of Lobel, are certain poiſons; but there are two others of the 
ſame claſs, growing common in England, and not much unlike theſe 
in ſmell and other circumſtances, yehemently to be ſuſpected: the one 


*= 


is the cicutaria tenuifelia of Mr Ray, which grows frequently in waſte 


places, and in gardens among pot-herbs, of which De la Champ gives 
ſome account of it's malignancy ; the other is the cicutaria paluſtris of 


Lobel and Tabernemontanus, or phellandrium of Dodonæus, which grows 


in muddy ditches and ponds. | 5 = 
I don't remember any hiſtory of the pernicious effects of the c:cuts 


major in this kingdom; but as the detecting poiſonous plants is of ver 


Critical ob- 
ſer vation 
concerning 
the Oenanthe 
aquat. ſucco 
viroſo cro- 
cante Lob. 
by the ſame ; 


cecaſioned by © 
an extract of 


a litter from 


great conſequence, I preſume to lay this paper before you. 


XIX. Eleven French priſoners had the liberty of walking in and 


about the town of -Pembroke : 3 of them, being in the fields a little 
before noon, found and dug up a large quantity of a plant with its 


roots (which they took to be wild celeri) to eat with their br ead an 

butter for dinner. After waſhing it, while yet in the fields, they all 
g eat, or rather taſted, of the roots. Fe ws i een 
As they were entering the town, without any previous notice of 


« ſickneſs at the ſtomach or diſorder in the head, one of them 


« ſeized with convulſions. The other two ran home, and 1 8 _— 
pt | | - . | : S 


” « + Sb 
\ | | — 


een ende emed be. 765 
eon to him. The ſurgeon endeavoured. firſt to bleed, and then M. George 
T * him; but thoſe endeavours were fruitleſs, and he died pre- Howel, er 


* 9 8 2 geon, at Ha- 
«6 jentl 7x. 83 verford · weſt, 
* Ignorant yet of the pes of r e at, bp: of thei to the author, 


« own danger, they gave of theſe roots to the other eight priſoners, giving an ac. 
« who all eat ſome of them with their dinner. I cannot learn exactly count of the 


« how much they eat, they being ſent away a little time before your rags 5 


ce letter arrived. plant to fome 

« A few minutes after, the remaining two, Sha gathered the plants, French pri- 
« were ſeized in the ſame manner as the firſt; of which one died: the ſoners az Pem- 
<« other was bled, and a vomit with great difficulty. forced down, on pt wag Ns. F 
« account of his jaws being, as it were, locked together. This ope- 11e, 13 [ 
<« rated, and he recovered ; but was ſome time much affected with a ,, ee Read : 
% dizzineſs in his head, though not ſick, or in the leaſt diſordered in June 12. , 
« his ſtomach. The other 8, being bled and vomited immediately, — = 
« were ſoon well. 4 
e There were in theſe men none of thoſe comatoſe ſymptoms you 
<«« mentioned * to have happened to the Dutch ſoldiers, who were a 
“ ſoned by eating the cicuta major.” 

« As J was not preſent myſelf, I ſend you the beſt information I Was 1 
& able to procure. After I had done examining, I ordered ſome of the 1 
<« herb and root to be brought me. As you ſuggeſted in your letter, 1 
] found it to be the oenanthe aguatica cicute facie of Lobel, which 
«© grows in great plenty all over this country, is called by the inhabi- 
e rants five-fingered root, and is much uſed by them in cataplaſms for 
ce the fellon, or worſt kind of whitflow. The Frenchmen eat only the 
root, and none of the leaves or ſtalk. — I muſt beg your pardon for 
« ſending you this imperfect account: had this accident happened at 
«© Haverford, you ſhould have had one more exact.“ 

So far Mr Howell's letter. 

The poiſonous effects of this plant, in the inſtance beforementioned, 
exactly ſquare with thoſe mentioned of the ſame plant, in N?. 238. of 
the Phil. Tran/. where 8 young lads, near Clonmel in Ireland (where this 
plant is called 7ahow) miſtook it's roots for thoſe of um aquaticum, or 
water-parſnep, and eat plentifully of them. About 4 or 5 hours after, 
going home, the eldeſt, almoſt of man's ſtature, without the leaſt pre- 
vious diforder or complaint, fell down backwards, and died convulſed. 
Four more died in the ſame manner before morning; not one of them 
having ſpoken a word from the moment the venomous particles had 
attacked the genus nervoſum. Of the other 3, one ran ſtark- mad, but 
came to himſelf next morning. The hair and nails of another fell off. 
One of them only eſcaped without any harm, who; ran home above 2 
miles, and drank warm milk, which cauſed a diapboreſis. A Dutch- 
man likewiſe was poiſoned with the leaves of this Plant, boiled | in his 
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Pottage; which he 
Dr Allen, in his Synopfis Medicine, | mentions an inſtance of 4 children, 
ho cat of theſe roots. They indeed were in great agonies, before they 
fell into convulſions In their fits they vomited, which was encourage! 


as Colunma and Dillenius have done; which will always heighten th 


Obſervations on the Oenanthe aquat. K. 
took for ſmallage, and to which it's leaves have 
great reſemblan cee. l 0% 16% : 


T3 


by large draughts of oil and warm water; and by other. proper care 
they all did well. Hie takes notice likewiſe of a pig's dying in con- 
vulſions, from eating ſome of theſe roots, which it had grubbed up. 
Stalpart van der Miel, in his obſervations, takes notice: of the deadly 
effects to two perſons, who had eaten theſe roots, miſtaking them for 
Macedonian parſley. Theſe men {like thoſe quoted from Dr Allen), 
ſoon after eating theſe roors, were troubled with violent heats in the 
throat and ſtomach, attended with a vertigo, ſickneſs at the ſtomach, 
and purging. One of them bled at the noſe; the other was violently 
convulſed. Both of them died; one in 2 hours, the other in 3. This 
author has given us 3 figures of the oenanthe : the 2 tables of the roots 
and the leaves are tolerably well executed; but that expreſſing the whole 
plant is very deficient. It were much to be wiſhed, that all botanical 
authors had induſtry and ingenuity enough to delineate their on tables, 
value of their otherwiſe excellent works. A 
It is very remarkable, that neither the French priſoners, who were 
killed at Pembroke, nor thoſe before cited in the Pbil. Cranſ. felt any 
heat or diſorder in their ſtomach, before the attack of the convulſive 


paroxyſms: whereas theſe mentioned by Dr Allen, and Stalpart van der 


Miel, were in great agonies, from the violent heat in their ſtomach 
and throat, before they were attacked by convulſions. 

The ſame variety of ſymptoms we meet with in VMepfer, 'with regard 
to thoſe people who were poiſoned by the cicuta aquatice.; where ſome 
of them, who had eaten the roots of this plant at the ſame time, ſtood 
and aſſiſted their friends, till they died of convulſions, without feeling 
themſelves any wife diſordered; and afterwards, in their turns, died in 
the ſame manner. Others were violently affected by it, as ſoon almoſt 
as they had eaten it. Confer Weꝑfer's Hiſtory with the“ German Epbe- 
merides. Linnæus mentions, in the + Flora Lapponica, the great ſlaugh- 
ter, and miſerable manner, in which the horned cattle died, from eat- 
ing this plant at Torna. This author alſo, in his Flora Suecica, ac- 
quaints us (notwithſtanding Rivinus and Mappus have aſſerted, that the 
horned cattle not only eat this plant without detriment, but are very 
fond of it) that three oxen were killed by eating the roots thereof. He 
was fully convineed that they were the roots of the cicuta aguutica; 


cauſe, ſoon after this aceident, the country people brought him ſome 


of them, deſiring to lenow to What plant they belonged; He thereupon 


* Ephemerid, Natur. Curioſor · Dec. 2. Ann, 6, Obſ. 116. 


+ See Her. Lappon. p. 72. 3 
„ Ihen. P. 7 planted 


Obſervations on the Oenanthe aquat! &e: 
planted them in the academicat garden, and was fully ſatisfied what they 


were. * | | "LM $34.3 £1 8 2 4 
ca, in the Hiftory thereof *, 


Moepfer has confounded his cicuta a 
with the poiſonous oenantbe of Lobel; where he ſays, that Lobel has de- 
icribed the cicutu aquatita under the name of Oeęnantbe cicuts facie, 
ſucco viroſo crocante; and mentions, that it is not very frequent, but in 
the northern parts of England by the ſides of rivers, and in watery places: 
he adds, that Lobel has not been exact in his deſcription. To which I 
anſwer, that Lobel's deſcription of the oenantbe is very exact, for the 
time he lived; and it is very evident, that Vepfer never ſaw this oenantbe; 
which plant, I believe, is not found in Germany. Wepfer likewiſe, in the 
Ephem. Nat. Curioſ. | is under the ſame miſtake ; and tells you, that 
Stalpart van der Miel differs from him; and calls the plant, mentioned 
in his Obſervations, Oenant he, as Lobel does: and though Stalpart has 
given figures of the plant ' accurate” enough for a common obſerver to 
diſtinguiſh the plants by, and tho' nine years lapſed between the pubs 
lication of his book de Cicuta and his Obſervations in the Epbemerides, 
he was ſtill in the ſame error; and believed the oengnthe of Lobel, and 
his cicuta aquatica, as well as that of Geſner, to be the ſame poiſonous 
plant. The accurate Hoffman || alſo, when treating of vegetable poiſons, 
makes no mention of this difference. As 2-7 
Neither the roots of the oenantbe of Lolel, nor thoſe of the cicuta of 
Moepfor, have any flavour in them diſagreeable enough to deter thoſe, 
who taſte them; from eating. They both occaſion violent convulſions, 
and death, if not timely prevented. The intention of cure ſeems in 
both to be the ſame; vix. firſt, by emptying the ſtomach and inteſtines 
as ſoon as poſſible, and then by cauſing the patient to ſwallow large 
quantities of oleaginous fluids. But it is to be obſerved, that the cau- 
ſing the patient to ſwallow any quantity is attended with great difficul- 
ty, after he is attacked by the poiſon; becauſe of the jaws heing, as it 
were, locked together by the violence of the ſpaſm. After the ſtomach 
is freed from this pernicious vegetable, the ly mptoms have generally 
diminifhed by degrees, and the patient recover. 


* Cicute: aguat. hiſtoria & noxæ, p. 1. 5 M 2 

＋ Dec. 11. Anz. vi. Obſ. 116.1 A Ta ei nt, i o BIO 
: 4 Fred. Hoffman. | Medicin. Rational. Syſtematic. Tom. II. P- 1474. Zait. in 4to. 4 922 
e wegetabilium regno inter præſentiſſima venena referri debeat cicuta vera, napellus rue 
aronitum cterultum, ſolanum furioſum, hyoſcyanus, ac datura“ If hete the epithet 
vera to cicuta is underſtoad only to pꝓoint out the poiſonous: ſort of hemlock, there are 
no leſs than threr ſpecies of this claſs, which, from their being known certainly to be 
poiſonous, may lay claim thereto ; wiz. Cicuta major C. B. Cicuta aquatica Wepf. and 
Oenanthe cicutæ facie Lob. But, it is very probable, the two laſt were unknown to the 
Ancieats. The deſcription of Diaſcorides, lib. iv. cap. 79, which is the only one to be 
met with among the Gree& writers, and that but obſcure, relates, in my opinion to the 
ficſt of theſe, Kava xavacy avines yorarudnaus u nee wiyer. U Ne- 
nx epgpeph, celapea 3 1) Pager un” in drgur Is dropbocs, yo utdP ra, avbos 
LTYASUKOV* GTip pc eg dVIGG," Aeuvkomege pit @ xolangy d pattie. Flims De- 
ſer iption, lib. xxv, cap. ut. «is. taken from:thisof.Neeſearides. | 


Obſervations on the Oenanthe aquat. Ke. 
- Threlkeld, in his Synopfis Plantarum, . mentions, that he has ſeen grest 
plenty of this oenantbe in Cumberland, where the country people call it 
Dead Tongue, and uſe it, when boiled like a pultice, to the galled back: 
of their horſes. 5: Wan PPT n 
Neither the German Botaniſts“, nor Haller in his -Enumeratio Stirpiun 
Helvctiæ, mention this plant as growing amonſt them. I believe, there. 
fore, it is ſeldom met with but in Holland, England. and in ſome parts 
of France; for Mori ſon mentions it growing in Bretagne near the mouth 
of the river Loire. This plant was communicated to Matibiolus by a 
Profeſſor of Phyſic at Padua. (See Matth. p. 628.) Linnæus, in the 
Flora Suecica, ſays, that he received it from a correſpondent, who ga- 
thered it in Scania. Alien 3005020320006 „ ene 
Lobel, and after him John Baubin and others, take notice of this 
plant's growing in the northern parts of England. It grows allo in the 
weſtern and ſouthern parts, by the ſides of rivers, large waters, and 
 Jometimes by ponds. It grows near Bath. Dr Allen mentions it grow. 
ing within 3 miles of Bridgewater. It's being produced in Wales, is the 
occaſion of this paper. I have ſeen it very frequently by the ſides of 
the river Thames, both above and below London. I have found it like: 
wiſe by the ſide of a large pond near the road, in the town of Dulwich, 
not far north of the college; likewiſe by the ſides of a large water near 
the mills, half a mile S. E. of Dartford in Rent. 
Tobel is the firſt, who has given a ſmall figure and a tolerable de- 
ſcription of this oenanthe, in his Adverſaria Plantarum F. He has lke- 
wiſe repreſented it in the 730th of his cones. This ſeems likewiſe 
to be the plant deſcribed by Valerius Cordus ||, under the denomi- 
nation of alſenichium; and, by Dodonæus, under that of apium Hl. 
veſtre, five thyſſelium F ; where the deſcription, place of growth, and 
form of the roots, agree exactly with the plant under conſideration; 
tho' his figure is execrably bad. This bad figure is copied, and the 
deſcription tranſlated, by Gerard ** in his Herbal, without making an) 
mention of Dodoneus. This figure is likewiſe copied in Parkinſon's 
Theatre of Plants. Jobn Baubin, Matthiolus, Gerard, | Parkinſon, and 
Moriſon, have given us figures of this oexanthe ; but theſe repreſentations 
give us ſcarcely any other idea of the plant, than that it is an umbelli- 
terous one, with roots divided like thoſe of Aſpbodel. Of theſe, how- 
ever, Moriſon's ++ is the beſt ; and his deſcription, in his Book de Un: 
belliferis, is very exact and copious. Mr Ray's deſcription is taken 
from Lobel. I have at the bottom of the ||| page recited the various 
Jynonyma, under which this plant is mentioned amongſt authors. 


| 
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. Unleſs the o//enichium of Valerius Cordus, and t elium of Dodon au, hereaſter . 
tioned, are other names of the plant in queſtion. e N 
+ Adverſaria Plant. nov. 326. Valar. Cord. p. 149. $ Dodon. Pempt. 087+ . 
* Gerard. Emac. 1020. 1 Moriſon Umbel. 14 
[|] OENANTHES, de qua hic agitur, Hnommaæ. 


Oenanthe tertia Matthioh, p. 629. ; Ocnanthe, 


Obſervations on the Oenanthe aquat. &c. » : 
As it appears, from what Lhave laid down, that the oenanihe of Lo- N 
bel, and cituta aguatica of Wepfer, have not been ſufficiently diſtin- nl 
guiſhed by medical writers hitherto, I hope I ſhall ſtand excuſed for 
making a few obſervations upon this laſt. This, though a plant fre- 
quently met with upon the Continent, and very well deſcribed by bota- 
nical writers, we ſeldom find near London; but it grows in many parts 
of England by the ſides of large ſtanding pools, and near the banks of 
fens. lam informed by Robert More, Eſq; an excellent Botaniſt, and 
a very worthy Member of this Society, that it grows plentifully in many : 
parts of Shropſhire. I have lately received it from Dr Wilmer, who 
gathered it by the ſides of the river Colne, not far from Uxbridge. It 
is mentioned by Mr Ray to grow near Brereton-Mere in Cheſhire, and 
in ſeveral other places. You find it mentioned by Geſzer *.; and Wep- 
fer, in his Hiſtory thereof, has given us four tables of different parts 
ſufficiently accurate. It is figured and deſcribed by Jobn Baubin F. 
LobePs Icon. 208. relates to this plant. Dodonæus's figure, which is 
not a bad one for the time, is copied both by Gerard and Parkinſon.” 
Moriſon has given us two figures thereof, one in his general Hiſtory, 
the other in his Book de Umbelliferis, though under different names. But 
the moſt elegant and deſcriptive figures are thoſe of the Hortus Eyſtet- 
tenſis and Rivinus. As the fynonyma of this plant are very many, and 
very different, I have inſerted them at the bottom of the page|. 
Though the medical writers have not ſufficiently diſtinguiſhed theſe 
plants, the Botaniſts have. Theſe indeed, in their turns, have been as 
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Oenanthe, ſucco viroſo, Cicutæ facie Lobelii. FJ. B. III. p. 193. 
Oenanthe, Cherophylli foliis. C. B. P. 162. | YE 

Filipendula, Cicutz facie. Ger. Emac. 1059. 

Oenanthe, Cicutz facie Lobelii. Park. 894. | PR 
Oenanthe maxima, ſucco viroſo, Cicutz facie. Mori/. Hiſt Sect. 9. Tab. g. j 
Oenanthe, foliis omnibus multifidis obtuſis, fere æqualibus. Hort. C/if. 99. Royen. 107. 
Engliſh wild Parſley. Ger. 1020. and Hemlock Dropwort, p. 1059. | 


* Ge/ner Hort. 254. + J. B. III. 175. 


3 | CICUTA aquatice Hnomma. 
Cicuta aquatica. Geſa. Hort 254. Wepfer. Linnzi Flor. Lap. 103. 
Cicuta maxima quorundam. Hort. Eyflet, © 
Cicuta. Linn. Hort. Clif. ioo. 
Cicutaria. Riv. Tab. 76. IE 
Sium alterum. Dad. Pempt. 579. 702 | 
Sium alterum Oluſatri facie. Lob. Ie. 208. Gen. Em. 256. Raii Hiſt. 450. 
dium Erucz folio. _ C. B. P. 154. | | | 
Sium majus anguſtifolium. Park. 1241. 1 | 
Sium foliis rugoſis trifidis, ſeu multifidis dentatis. Mor. Umb. 63. Tab. 5. 
Sium, pinnis Jaciniatis, pinnulis trifidis, nervo non folioſo, Haller. Helv. 436. 
It is called in Engliſh Long-leaved Water-Crefſes by Gerard, p. 256. very injudiciouſiy; 


and Water Parſneppe by Parkinſon, p. 1241, but much better d b Ray, Long- 
leaved Water Helo. VO Kin a . eee 
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770 Ob ſervations on the Oenanthe aquat. &c. _ 
negligent, when writing concerning their uſes (1). So that, notwithſtang.. 
ing Lobel long 80 (2) informed the world, that the oenanthe cicuts 
facie, in it's effects, was very like hemlock ; and that thoſe, who had 

eaten it in fallads, were almoſt killed by it; this plant occaſioning ver. 
tigo's, and other violent ſymptoms ; yet Moriſon, in his Treatiſe of 
. umbelliferous plants, though very exact in the deſcription of the ſpecies 
of which we are now treating, recommends indiſcriminately the whole 
genus, as being temperately warm and dry; that they are uſeful in 
cleanſing the urinary paſſages, and in opening obſtructions: he quotes 
the authority of Dioſcorides for giving the powdered roots in wine to 
cure the dyſury, and to help aſthmatic complaints. What the oenanthe 
of Dioſcorides was (3), nobody has determined. He deſcribes it, as 
having leaves like parſneps, white flowers, a thick ſtalk about a ſpan 
high, ſeeds like thoſe of arrach, a large root divided into ſeveral round 
heads, and that it grows in rocky places. A fhort account of the ve- 
nantbe, together with it's uſes in medicine, is taken from Dioſcorides by 
Pliny (4) the Naturalift. What the plant was that Dioſcorides here re- 
commends, is uncertain : none of the ſpecies we are acquainted with 
come near this deſcription ; all thoſe, that we know, much exceed his 
meaſure ; none of them have leaves like parſneps, and all grow in wa- 
tery places. Ruellius (5), Fuchſius (6), Tragus (7), Dodonæus (8), and 
Matthiolus (9), have given us the flipendula or dropwort, for the ce- 
nanthe of Dioſcorides : but this cannot be that plant, becauſe it's ſeeds 
are not like thoſe of arrach; neither has it a large root divided into 
many heads. Parkinſon (10), no great favourer of Lobel, ſays, that 
% Lobel only brandeth his oenanthe cicutæ facie to be virulent and ve- 
“ nomous, from the relations of the north country people, where he 
« ſays it chiefly grows.“ Mr Ray, in his Hiſtory, though he has 
tranſcribed Lobel's Deſcription, in which it's venomous qualities are ta- 
ken notice of, leaves this matter to further examination, other Botaniſts 
being of a different opinion. a Arne ah et at OE 
The inſtances mentioned in theſe papers are but too ſufficient teſtimo- 
nies of the malignant properties of this plant; but Mr Miller, a worthy 
Member of this Society, informed me further, that, not many years ſince, 
a whole family were poiſoned therewith at Batterſea: As this plant is 
frequent ſo near us, and as it's appearance and ſmell are ſo like /ma/lage 
and celeri, we are greatly intereſted that the knowledge of it be extend- 
ed as much as poſſible. As I find no good repreſentation thereof 
among authors, and as a good figure. conveys a ſtronger idea to the 
generality of readers than the moſt accurate defcription, I have procu 
(1) Matthiolus, ſpeaking of the oenanthe, ſays, p. bz8. Putamus tamen @ ceteris fili- 
pendulis non multum differre. (2) Lobel's Adverſaria were publiſhed in 1572. 
(3) Ou Y wir guanc txe dameg raguaives, d 5 ASU. Kat rau 
M, ini x fs aorie UTE e 1 0 e KEQRAGS : gl 
AL Spoyſuras' ,x iv ett Dieſcorid. Ib. ili. cap. 1335. | (4). ini 
Nat. Hiſt, lib. xxi cap 24. (5) Pag. 2665. (6) Fuchfii Hiſt. 563. (7) Trag. 
p. 883. (8) Dodon. Pempt. 56. (9) Pag. 627. (10) Park. Theat, 895 bat 
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| © Obſervations on the Oenanthe aquat. &c. 

| that admirable artiſt: Mr Ebret to draw not only this plant, but alſo the 
cicuta aquatica of Wepfer; that they may be the more eaſily known 
from all plants, and diſtinguiſhed from each other by their being both 


| ſeen at one view. From theſe drawings the ingenious Mr Mynde 
has very accurately engraved the figures hereunto annexed. Bn | 


P.S. I am informed by Mr Ebret, that, in drawing the oenanthe, 
which he has executed with his uſual elegance and accuracy, he. was 
obliged to have a quantity of it placed before him upon a table; 
when, the room being ſmall, the efiuvia thereof cauſed in him an 
univerſal uneaſineſs, with a vertigo ; ſo that he. was conſtrained to 
have it removed, and never after place before him but a ſmall piece 
at a time. 

There is ſomething in the formation of the root of the cicuta aquatica 
before-mentioned, deſerving particular notice. This plant generally 
grows either near the ſides of large ſtagnant waters, or in ſhallow 
rivers, whoſe ſtreams are ſlow. Towards the end of autumn, or the 
beginning of winter, the root for the ſucceeding ſummer is formed 
out of the lower part of the ſtalk. Out of the crown of this root are 
then ſeen the rudiments of the leaves of next year (/ee Fig. 136. a.) Fig. 136. 
and from the ſides of this grow the crowns of ſeveral ſmaller roots. 
This root, in it's whole length, is divided tranſverſly into a number 
of large unequal cells (ſee Fig. 137.) correſponding with the par- Fig. 137. 
titions, which divide theſe cells, the ſurface of the root is marked 
circularly with little round depreſſions. So great a part of this root 
is occupied by the cells, that it becomes ſpecifically lighter than wa- 
ter; ſo that, in winter, upon the increaſe of water in the rivers and 
pools, this root, as well that part intended for the ſucceeding ſum- 
mer, as that which furniſhed the plant the preceding, is buoyed up. 
The old root then rots, and floats upon the ſurface of the water with 

the new one all the winter (/ee Fig. 136. b.) ; and in rivers theſe are 
frequently carried to very great diſtances from the places of their 
growth. In the ſpring the old root is waſhed away; and the new 
one, upon it's coming near the ſoil, ſends out from the circles be- 
fore-mentioned, particularly from thoſe neareſt the bottom, a great 
number of long ſlender white fibres, by which this root becomes 
again fixed to the ſoil, propagates it's ſpecies, and remains thus, un- 
til, by the rotting of theſe fibres, it is again weighed up. The old 
root decaying, and being waſhed from the new, is the cauſe of that 
truncated appearance we obſerve in the root of the figures of Dodo- 
nus, Parkinſon, and Moriſon, who have exhibited this plant in a 
flowering ſtate. This proviſion of cells in the root ſeems to be given 
to this plant by nature, that, as great part of it's root is apt to periſh 
in winter, vegetation might not be prevented, nor the root deſtroyed, 
unleſs the whole number of cells are ſpoiled, which very rarely hap- 
Pens. ws ; 
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77% A pniſonous root found mixed with Gentian, RR. 
2 „ e a, It's tuberoſe roots ſurrounding the ſtalk. © 5, 5, b, 5, A fee 
| . from near the bottom of the ſtalk. c, A branch with the umbege 
„  Ocnantts flowers in different ſtates. d, An anterior view of the flower of ies 
Cicutæ facie. natural fize. e, A poſterior view of the ſame. /, The anterior ap- 
|  pearance of the flower through a miſcroſcope. g, The poſterior view  * 
of the —— 5, A view of the rudiments of the fruit after the decay 
| of the flower. , The ſame magnified. _ ' 21 
Explanation a, A branch of this plant with it's umbels of flowers in different ſtates, 
of Fig. 135. 5, The appearance of the bottom of the ſtem, growing from the crown 
r genting of the old root. c, An anterior view of the flower of it's natural fize 
the Cicuta Wy ab 3 ö 5 . 
d, An anterior view of the ſame magnified. e, A poſterior view of Ee 


aquatica of |. -# i * : | . * a 
Wepfer. flower "magnified. 7, The Vaſculum ſeminale,) and ſeedy} , "The 


% 


| ſame magnified. _ CS Loaf 1 
Explanation Fig. 136. a, The rudiments of the leaves. 5, The old rotte 
4. 23 yet ſeparated from the new one of the preceding ſummer. of 

ER G 7" : 1 121 4 Se | | 4 wt ” a 
preſenting the Fig. 1 37. K longitudinal ſection of the root exhibiting the cells. ws 
root of the Cicuta aquatiea im Winter. © AY «OL STRESS "i 
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7 XX. The following account is the beſt I have Meived of the poiſon- 
g das lobt 744 ous effects of a noxious root, lately found in a parcel of gentian, and 
ly found mixed exhibited for uſe to ſeveral perſons inſtead of it. And as it is attended 
among the with ſuch dangerous conſequences, I thought even an imperfect rela- 
- pres ” tion of facts had better be given immediately, than to expect more cir- 
leſby, MD cumſtances, and wait ſo long for them, till greater miifenefs might 
F. N. F. No. happen, by the inattention of fuch as are conſtantly adminiſting medi- 
486. p. 240. cines. The following account was ſent by a gentleman of Hann 
Feb & Mar pariſh, Buckinghamſhire ; and is found to agree in general;with ſome 
<4 45. Led other fatal inſtances that have happened ſince in London. 
arch 17. e CR | e. e 8 
1747. Mary Burgeſs, aged 60 years, about 5 in the morning drank of an 
infuſion of only one penny worth (without other ingrediefſts of ſappoled 
gentian- root, in 3 a pint of white wine: it is uncertain What wing 
quantity ſhe took; but in 2 hours afterwards ſhe faltered in fer ſpeech, 
had twitchings and convulfions of her hands ſo far, that the ignorant 
by-ſtanders alledged the poor woman was drunk; and fo left her in 
bed till 12 to ſleep it out. On their return however ſhe appeared much 
worſe, was fpeechleſs, and remained ſo 3 whole days, and did not 
know any body all that time. In her illneſs a purging eame on, and 
at laſt carried her off. M n, 
Katharine Woodward, aged 44, took about a tea - ſpoonful of the 
ſame wine, and ſoon after fell down ſpeechleſs, and her limbs were 
paralytic near 36 hours: after that ſhe recovered her ſpeech, hut con- 
tinued ill above a fortnight, and part of that time her under jaw Was 
convulſed, and ſne bled both at mouth and noſe, in the beginning 
Mary Diggins, aged 33 years, taſted a much leſs quantity: of the ſame” 
wine than the former had done; and though terrified at her neighbour's 
bad ſymptoms, ſhe drank warm water with oil, in order to vomie; q | 
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A poiſonous root found mixed with Gentian. 773 


and loſt the perfect uſe of her eye - ſight a fortnighlt. | 2 
The vague reports of theſe, and Mr Pots's caſes induced me to ob- 
tain the favour of 2 or 3 Druggiſts to look over ſome gentian- root, one 
parcel of which had no leſs than ,½ of a root, which at firſt ſight was 
diſcovered to be no gentian. FTC rl 1 | 
This. root, for which we have yet no name, is of a greyiſh brown 9 
colour externally, but it is browner, and more reſinous internally: moſt 
of that which I have ſeen, is about the thickneſs of a finger; tho* ſome 
is much larger and whiter; which is a reaſon with ſeveral for thinking 
there are 2 ſorts of it; and indeed ſome pieces emit a ſtronger and more 
nauſeous ſmell : but this I apprehend may be occaſioned only by a larger 
quantity of reſin in them. All of them are of an acrid pungent taſte, 
= and leave a dryneſs on the tongue. Ts Ok OE > | 
I judged it therefore neceſſary to try what effects this root might have 
on dogs, that I might thereby the better conjecture concerning them on 
the human ſpecies. With this intention I decocted 3 ſs of this unknown 
root, powdered groſsly in 5x of fair water, till ij were evaporated ; then 
let the decoction ſtand 6 hours. After this I gave half of it, ſtirring 
up the powder, to a young dog. This made him inſtantly foam at the f 
mouth he grew ſick, and vomited part of the doſe; yet in leſs than an | 
hour reeledlike one drunk, had twitchings of his limbs, and after ſome 
time the motion of his heart was irregular, and intermittent, tho” ſtrong : 
he was ſleepy about an hour, but came gradually to himſelf in +4. an 
hour more, and eat victuals, which before he refuſet. . 
Iwo days after, the ſame dog took Z iv of decoction of gentian made 
as ſtrong as the former; but I diſcovered not any bad ſymptom from 
it. 1 uſed this quantity, as gentian- root is ſometimes given to that 
quantity in the practice of phyſic. It is above 10 days ſince he took 
the firſt decoction; and hitherto continues well. | 1 
Another dog took above Zi of the unknown root, finely powdered, 
and mixed with butter: it inſtantly made him foam from the mouth, 
and cauſed ſudden vomiting, and, in 3 an hour, weakneſs of his limbs, 
and ſtaggering, which laſted 3 an hour, and then he recovered. _ | 
I tried to give a larger quantity to another dog; but it being too 
much like other irritating medicines, cauſed ſo great a vomiting, as 
deſtroyed the effects which a ſmaller quantity had before produced. 
One of the dogs had ſome looſe ſtools after taking it; another urined 
plentifully. Like experiments. have been made by Mr Pearce at St 
Thomas's hoſpital, which had nearly the ſame event. 
Though none of the dogs were killed by this drug, but remain to 
appearance well, yet all Apothecaries have ſufficient reaſon to examine 
very ſtrictly their gentian, and to reject what they find not genuine, 
ſince one of the women before- mentioned, and a man that I have heard 
of, are both dead; and ſince gentian is of general uſe in medical com- 
| N poſitions, 


i mne ſoon ſtaggered, and grew delirious, could not ſwallow any ſolids, 
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774 | ; . An Eſay upon the origin o Amber. 9 | 
pPoſitions, as well as the primary ingredient in the cordial bifters Jadic 


make for their own uſe. 


Extra? XXI. After all that has been written upon the ſubject of amber, ir 
rh wir origin is yet, in a great, meaſure, unknown. Several ingenious -men 
Amber; y have ſearched into this affair upon the ſpot where the amber is princi. 
John Fother- pally gathered: they have related their obſervations with great candour: 
gill, N P. they have given us the concluſions they drew from the facts they dif. 
8 re covered; yet without ſatisfying us intirely about many particulars. 
Loa. Ne. But, as a knowledge of the nature of things can only be acquired 
472. p. 21, from the things themſelves, I have carefully collected every material 
Jan &c. 1744. fact I could meet with, from thoſe who were beſt acquainted with the 

| Read March i. natural hiſtory of this ſubject, and whoſe induſtry and accurateneſs in 

TS tg obſerving, and good faith in relating their obſervations, have been ge- 

nerally eſteemed unexceptionable. Of theſe I ſhall only mention Vi. 
gandus, Hartman, and &endelius ; the laſt who has written, as far as 
know, profeſſedly upon this ſubject. | 

The evidence which theſe gentlemen afford us, I have endeavoured 
to throw together, in the moſt natural order I could, without reſpect 
to any hypotheſis : but as this enumeration of facts admits of no abridg- 
ment, my papers would take up too much room : therefore I can only 
refer to the eſſay itſelf. Upon this foundation of facts is built a dil- 
cuſſion of the'following problems : | | 


1. Whether amber is not ſtriftly a marine production; or is reduced 
by ſome quality of the ſea-water into the condition we find it in ? 
| Or, th h b 
| 2. Whether it is not to be conſidered only as a bituminous body, ge- 
; nerated in the bowels of the earth? Or, laſtly, rn Sake 
3. Whether it is not, in it's origin, a vegetable production, a reſin ; 
but changed into it's preſent form by a mineral acid? 


It will only be neceſſary, in this place, to mention, that, after having 
ſhewn the difficulty of maintaining the 2 firſt, I have undertaken to 
ſupport the laſt of theſe opinions. 677 Le 

1 endeavour to make it appear, that Amber was, in it's origin, 4 
vegetable reſin; the product, perhaps, of the fir or pine kind; by con- 
ſidering the appearance of the ſubſtance itſelf : and that though it has 
ſome diſtinguiſhing properties, yet it has many others, which are com- 
mon to an indurated reſin. It's aſpect, it's texture, it's form, are ar. 
guments for this. The bodies which it is known to incloſe, are urged 

as proofs, that this incluſion could not happen in the ſea, nor in the 
earth, but upon it's ſurface ; as the included objects are moſtly animals, 
moſtly volatiles too; very few reptiles, except ſuch as are often found 
aloft in trees, as ants, ſpiders, &c. and ſcarcely ever any aquatics, art 
found in amber. And, I believe, I may challenge all the cabinets of 


the curious to produce one inſtance of a marine body having been ou 


u Eſſay upon the origin of Amber. on 
naturally incloſed in amber. That there are ſeveral fictitious ones, is 

-anted. | e I DI NEE VAC Matty 003 s 500 6 
9 That this reſin with the trees which afforded it were buried in the 
earth by the Deluge, or by ſome ſuch violent renverſement, and there 
conſtitute the proper veins of amber, I likewiſe endeavour to make ap- 
pear, from the ſame evidence of facts. The ſubſtance of which theſe 


veins conſiſt, hath ſeveral genuine characteriſtics of wood ſtill remain- 


ing. The texture of this ſubſtance is often an undoubted proof of what 
it hath been; being fibrous, and, when dried, ſwims in water, and 
burns like other wood. The amber is not diſpoſed in theſe veins in one 
continued tratum; but lumps of it are irregularly diſſeminated through 
the whole of what I call the woody maſs.'' PIERS. 3 ee 

A difficulty, which naturally offers itſelf in this place, is attempted 
to be removed: what proof have we, that this, which is called wood, 


is not mere foſſil wood, the product of creating power, exerted in the 


place where it is now found? It is anſwered, That as there are undoubt- 
ed proofs, that many ſubſtances now occur, where they were not ori- 
ginally framed, we are under no greater difficulty in accounting for the 
change of place in one than the other. It is known, that the exuviz of 
fiſhes are ſometimes found on the tops of the higheſt mountains. The 
bones of large animals are met with at prodigious depths; where nature 
never formed, nor art conveyed them. "Whole woods are found under- 
ground. The cauſe that effected theſe, was capable of the other. 
Yet, allowing theſe allegations to be juſt, by what cauſes is this change 
produced? It is urged, That time is one of the cauſes; and that the 
reſt is completed by the acid of the earth, a vitriolic mineral acid. It is 
proved, from the facts above-mentioned; that ſuch an acid is preſent 
wherever amber occurs in it's proper matrix : that it is ſometimes found 
in the amber itſelf, in it's genuine appearance; that the acid of the ſalt 
of amber appears, from experiments, to be vitriolie; that common 
turpentine (a known vegetable refin) affords, by proper management 
with a vitriolic acid, a conſiderable portion of the ſame chemical prin- 
ciples that amber does; that thoſe pieces of amber, which have been 
found ſoft and imperfect, are nearly related to a vegetable reſin: in ſhort,, 
it is endeavoured to be proved, that we have the ingredients of amber 
in our power, and that nothing is wanting but a Tucceſsful application 


of them to each other; at leaſt to procure the medicinal preparations of 


* 


ripen this beginning, in ſomebody's hands, into an happy uſeful imi 
tation of this valuable ſubſtance. 5 Pig 7 


amber at an eaſy expence. Time and repeated trials may, perhaps, 


This account is concluded with an inquiry into the medical virtues of 
amber, and ſome of it's principal preparations. It · is obſtrved, that a 


ſubſtance of fo firm a texture, as ſcarce to yield to any common men- 
frruum, is not likely to produce any conſiderable effects upon the hu- 
man body ;' and that, indeed, there are very few genuine inſtances re- 


corded of any: that buſy imagination might, probably, at firſt, intro- 
1 e VVV duce 


775 
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. earious hinds 


The method of gathering Manna near Naples, 
duce it, prejudice ſupport it, and engage men of parts and authority to 
recommend it to their inattentive ſucceſſors. r 
1 ſhall finiſh this abſtract with remarking, that, were ſome of the 
leiſure moments of men of great abilities and experience devoted to in- 
form the world of the inefficacy of ſuch methods and medicines as they 
have proved to be ſo, Phyſic would be reduced into narrower bounds ; 
they would merit the thanks of every one in the profeſſion; and poſte- 
rity, at leaſt, would commend their endeavours.” ot Sf PR» 


Concerning XXII. At Arienzo, a town between Naples and Benevento, I found 
me 3 an aſh-coppice, of 8 or 106 years growth, from which they collected 
WS „ manna. It ſeemed to have been tapped 2 years for that purpoſe; the 
Naples, iz a branches had been barked each year about an inch broad, and 2 feet 
letter from high; but they told me this was done by an inch at a time. : 

Nobert More, They place a cup at the bottom of the wound, which they empty 
i ep every 5 days. This liquor becomes manna. They formerly let it dry 
F R. §. No. upon the.tree ; but the preſent way keeps it cleaner. The manna be- 
405 p 470. gins to run (they ſay in the Scripture ſtyle to rain) the beginning of 
May &c. Auguſt ; and if the ſeaſon proves dry, they gather it 5 or 6 weeks, The 
1750. Read King of Naples has ſo large a revenue from it, that he is extremely 

33 Jeal fit, during the ſeaſon guards the woods by Sb!irri, who eve 
1750. jealous of it, during ſon g * n 
fire upon people that come into them, and he makes the ſtealing of the 

liquor death. The ſeaſon in which I was at 4rienzo prevented my ſee- 

ing the ſpecies of aſh. I believe it to be what our Gardeners: call the 
flowering aſh ; the complexion of the bark and bud agrees with one of 

them I have in my garden at Lindley. The man who ſhewed me the 

wood, told me, it bore a pretty flower in the ſpring. At Nia in the 

phy ſic- garden they; ſhewed me that tree in bloom as the manna-aſh. 
The tree is indeed common enough in that neighbourhood : I wonder 

Mr Ray does not mention it among the plants found there by him. 

The Talians call it Orno. A Botaniſt at Rome told me it was the orns 
officinarum. A Phyſician at Benevento to the ſame purpoſe, that it was 
the ornus uſed in medicine. A perſon is gone from Rome to Naples, 
who has promiſed to be very particular in getting you information of 
their manner of curing it. He was bred a Chemiſt, and told me many 
ways of counterfeiting the ſeveral appearances of it. The moſt common 
is with Glauber's ſalts and ſugar, with a ſmall mixture of manna. The 
price of manna at Naples, they told me, was 4 carlins (4 44. ſterling 

each) the rotolo (32 ounces). t + rt of 0's mona 


An account XXIII. Altho' pot-aſh is a thing daily uſed, and well known even 
of the prepa- to the vulgar ; yet, as the making it is a mechanic art, practiſed only 
4 iro _ by the vulgar, and neglected and overlooked by the learned, ſo we have 

fo OD no ſatisfactory account of it; and they, who underſtand it, gene- 


rally keep it a ſecret, leſt others ſhould: learn ſo beneficial an art. But 


of Pot-aſh ; 
h John Mit- as it is a commodity that no nation hardly- can well be without, ber 


| An account of the preparation and uſes of Pot- aſn. 7 
f;or making ſoap, glaſs, dying, or bleaching, ſo the way of making it chell, M. D. 
is generally underſtood in moſt countries, except our own. For in of R. S. Ne. 
France, and other countries where they make wine, they make a kind 6% 1 0k 
of pot-aſh in an eaſy manner from the lees of their wine. In thoſe and 1748. Read 
other more ſouthern climates, they have many kinds of herbs hereafter Nov. 17 and 
mentioned, either ſpontaneous, or cultivated on purpoſe, which they as 24.1748. 
eaſily convert into pot-aſh. In Germany, and other more northern 
countries, they make great quantities of pot-aſh by extracting the ſalts | 
of their wood-aſhes, in a manner that is well known. But it is only in 
Ruſſia, Sweden, and other northern nations, where the art of converting 
their wood-aſhes into pot-aſh, without the tedious proceſs of elixivia» 
tion, is either well known to the learned, or practiſed: by the vulgar. 
Buy this means moſt nations are ſupplied with this neceſſary commo- 
dity of their own, except the Engliſh, who might be ſupplied with any 
quantities of it, from the great plenty of otherwiſe uſeleſs wood they 
have in their colonies, if not at home, if they knew how to make it. 
But it ſeems this art is ſo little underſtood among us, that many at- 
tempts I have known to make pot-aſh have all proved unſucceſsful 
merely upon that account, ſo as to be entirely laid afide. This has put 
me for ſome time upon inquiring into the ways of making this com- 
modity, of which ſeveral have been ſuggeſted to me, from the ſeveral 
trials and informations hereafter mentioned. | ny 
It is well known, that the aſhes of all kinds of vegetables whatever, 
afford pot-aſh in ſome meaſure or other; altho* ſome are much more 
fit for that purpoſe than others, which may be determined from the 
experiments of Redi, Phil. Tranſ. No. 243, p. 281. Boerbaave, Merret, 
and others; ſo that we need not inſiſt upon them here. 
As for the trees and herbs of our colonies in N. America, moſt of 
thoſe that are common in their woods are known to be fit for this pur- 
poſe, as the aſhes of them all, burnt promiſcuouſly in their houſes, 
make a very ſtrong lye fit for ſoap. Of theſe, the fitteſt for that pur- 
pole is their hiccory, the moſt common tree in their woods, which makes 
the pureſt and whiteſt aſhes, of the ſharpeſt taſte, and ſtrongeſt lye, of 
any wood I have ſeen. Their ſt:cktweed is ſaid to do the ſame, which is 
as common a weed. For this reaſon the aſhes of both theſe plants 
were uſed by our Indians there, inſtead of ſalt, before they learnt the 
uſe of common ſalt from the Europeans. The(aſhes of tobacco likewiſe, 
when damnified, or not fit for a market, or it's ſtalks, ſtems, and ſuck- 
ers, of which great quantities are thrown away, and rot and periſh, are 
very fit for pot-aſh, as they contain a great deal of ſalts, and are well 
I . 2 ſtrong lye. NICE 16 nt Ts int 
n the other hand, pines, firs, ſaſſafras, liquid amber, or ſweet gui 
or all odoriferous woods, and ns e with a , — — | 
unfit for pot-aſh, as their aſhes are well known, even to our planters, 
to make a very weak lye, unfit for ſ ff. 
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An account of the preparation and'uſes of Pot- aſh. 
Hheſides theſe that contaln little or no ſalt, there are ſome other vegę- 
tables that afford a large quantity of it, but make a bad kind of pot. 
aſh, at leaſt for many purpoſes, on account of a neutral ſalt with which 
they abound. This ſeems to have been the caſe of the pot - aſn made in 
Africa, in a manufacture of that commodity ſet up there by the African 
Company, which Mr Houſton (who was chiefly concerned about it) tells 
us, in his Travels, proved ſo bad, on account of a neutral ſalt it con- 
tained, that the manufacture was left off on that account; or, perhaps, 
from their not knowing how to make it aright. What thoſe vegetables 
are, that afford this kind of aſh, is not well known, if it be not fern, 
and ſome ſea- plants. | 09 £4 © 
Whatever vegetables we make our pot-aſl» of; ſhould be freſh or 
green, and no ways rotten, dried, or decayed. They ſhould likewiſe. 
be burnt to aſhes by a ſlow fire, or in a cloſe place; otherwiſe, when. 
they are burnt in the open air by a ſtrong fire, great quantity of the 
aſhes is conſumed in ſmoke, by the ſaline and terreſtrial parts being 
carried up in fumes, before they are ſeparated from theſe: exhalable 
parts by the action of the fire. For the difference between burning 
wood in a cloſe place, or the open air, is ſo great, that the quantity f 
of aſhes obtained from one is more than double the other. This we 
learn from the experiments of Lyndmarck hereafter mentioned, who tells 
1 us, he burnt a quantity of birch in a cloſe ſtove, from which he obtain - 
1 ed 5 pounds of aſnes; whereas the ſame quantity of the ſame wood 
3 burnt in the open air, yielded only 2 pounds. —_—_— 
It is for this reaſon, that moſt people who make pot-aſh, burn their 
wood in kilns, or Fits dug in the ground  althe* the Swedes burn it in 
the open air, as the author above-mentioned informs us. This firſt ſtep, 
or the burning the wood to aſhes, ſeems to be taken by many for the 
whole proceſs of making pot- aſn; for they who pretend to have learned 
this art in Ruſſia, as well as Lemery and ſome other authors, hardly give 
us any other account of it. 8 | 
But, in order to convert the aſhes, prepared in this or any other 
manner, to what is called pot-aſh, there are many different ways prac- 
tiſed in different countries, which make as many different kinds of pot- 
aſh, that are all to be found in our markets, and have all their reſpective 
uſes. | | POT 
1. The firſt of theſe is commonly called pearl-aſhes by our people, 
who import great quantities of it from Germany: This is no other than 
the lixivial ſalt of wood - aſnes, extracted by making a ſtrong; lye of 
them, and by evaporating it to dryneſs, in a manner that is well known, 
and ſufficiently explained by Kuntelius in his art of making glaſs, Boer- 
Me heave, and many others; ſo that we need not inſiſt upon it here; we 
ſhall take a more fit opportunity to explain it for the uſe of our people 
in Aurica. = ee ST an pl aur ORR 
2. But the art of converting theſo woodꝰaſhes intd pot: aſn, without 
this tedious proceſs of elixiviation, is only practiſed in Ruſſia, 9 


a” 
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An account of the preparation and ines of Pot-aſh. 
and other northern countries, where it has been lately diſeloſed by one 
Lundmarck, who tells us he had often made it himſclf, in the manner 
he now deſcribes. This account is contained in an academical diſſerta- 
tion upon this ſubject at Aboe in Sweden, and was communicated to me 
by Dr Linneds, Profeſſor of Botany at Upſal, as a genuine account of 
this art; which I think has hitherto been generally unknown. 
This author tells us, „ They have many large woods of beech in 

« Smoland, and other parts of Sweden, in want of which they take alder: 
«© of theſe they are allowed to uſe only the old and decaying trees for 
this purpoſe, which they cut to pieces, and pile in a heap, to burn 
them to aſhes, upon the ground, by a ſlow fire. They carefully - 
ſeparate theſe aſnes from the dirt or coals in them, which they call 
raking them; after which they collect them in baſkets of bark, to 
carry them to a hut built in the woods for this purpoſe: This they 
continue to do till they have a ſufficient quantity of theſe aſhes. Then 
their whole art follows; for which they chooſe a convenient place, 
and make a paſte of theſe aſnes with water, by a little at a time, in 
the ſame manner, and with the ſame inſtruments, as morter is com- 
monly made of clay or lime. When this is done, they lay a row of 
green pine or fir-logs on the ground, which they plaſter over with 
this paſte of aſnes: over this they lay another layer of the ſame ſtrait 


ce logs of wood, tranſverſely or acroſs the others, which they plaſter 


over with the aſhes in the ſame manner: thus they continue to erect 
a pile of theſe logs of wood, by layer upon layer, and plaſtering 
each with their paſte of aſhes, till they are all expended; when their 
pile is often as high as a houſe. This pile they ſet on fire with dry 
wood, and burn it as vehemently as they can; increaſing the fire from 
ce time to time, till the aſhes begin to be red-hot, and run in the fire. 
„Then they overſet their pile with poles, as quickly as they can; and 
« while the aſhes are ſtill hot and melting, they beat and clap them, 
“ with large round flexible ſticks made on purpoſe, ſo as to incruſt the 
« logs of wood with the aſhes ; by which the aſhes concrete into a ſolid 
<«« maſs as hard as ſtone, providing the operation has been rightly per- 
« formed. This operation they call Walla, i. e. Dreſſing. © At laſt they 
« ſcrape off the ſalt thus prepared, with iron inſtruments, and ſell it 
« for pot-aſh; which is of a bluiſh dark colour, not unlike the ſcoriæ 
« of iron, with a pure greeniſh white ſalt appearing here and there 
c in it.“ * | (34411-00632 TIP 1 
All the pot-aſh'we have -from Ruſſia, Sweden, and Dantzick, is ex- 
actly like what our author here deſcribes, and ſeems to be made in this 
manner. It is, however, generally obſerved, that the Raſſian is the beſt 
of theſe, on account of the greater quantity of ſalt in it. Now if, in the 
Preceding proceſs, we make our paſte of the aſhes with lye, inſtead of 
water, it is plain the pot-aſh will be impregnated with more ſalt, and 
make all the difference there is between theſe forts of pot-aſn. This 
then is likely to be the practice in Ruſa; whete their Wood may like- 
| ! 01166 e 2 I OY ny 209 07: CN 
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wiſe be better for this purpoſe, and afford more falt. This is well now 


to be the caſe of different kinds of wood: ſo our author above-men. 
tioned tells us, he obtained 23% Fh of ſalt out of CO ells of 
Poplar, which was very ſharp and cauſtic; but the ſame quantity of 
birch afforded only one pound of falt, and that not fo ſtrong}; and ir 

hardly yielded any at all. e ee en 
The way of making pot-aſh above deſcribed may be the more eaſily 
underſtood by our people in America, for whom this is chiefly intended, 
as it is the ſame with their way of making lime of ſhells, the only lime 
they uſe in moſt places. Theſe ſhells they burn to lime between the 
layers of a pile of. wood (inſtead of a kiln) till it is reduced to aſhes, in 
the ſame manner as is here directed to be done with aſhes, to make pot- 
aſh. The lime, thus made, is reckoned very good; but, as it is im- 
pregnated with the aſhes of the wood, and the marine ſalt that is often 


in the ſhells, it is apt to make the houſes that are built with it very 


damp in moiſt. weather; fo that the water often runs down their walls 


in ſtreams; which cannot but be very unwholſome in an air chat is na- 


turally cloſe and damp: the only way to prevent which would be, to 


waſh and dry their ſhells frequently, and burn them in dry pine, that 


afford little or no lixivial ſalt. But to return to our purpoſe: 

3. There is another way of making pot-aſh,. practiſed chiefly in Ex- 
land, where they make it in the following manner, as I am informed 
by ſeveral, who have ſeen it don: | 
With their aſhes of fern, or wood of any kind, they make a lye, 
which they reduce to what they call pot-aſh, by burning it with ſtraw. 
To do this, they place a tub, full of this lye nigh a clean hearth of a 
chimney, in which they dip a handful of looſe ſtraw, ſo as to take up a 
quantity of lye with it. The ſtraw thus impregnated with lye they car- 
ry as quick as they can, to hold it over a blazing fire on their hearth, 


which conſumes their ſtraw to. aſhes, and at the ſame time evaporates the 


water from the ſalts of the lye. Over the blaze of the firſt parcel of firaw 
they burn another dipt in lye in the ſame manner. This they continue to 
do till their lye is allexpended. By this means the coals and aſhes of the 
ſtraw, and ſalts of the lye, are left on the hearth, and concrete together 
into a hard ſolid cake of a greyiſh black colour, which they ſcrape off, 
and ſell for pot-aſh. _—— es E rent? 
This is an eaſy way of making pot-aſh, in want of proper veſſels to 
extract the ſalt of the lye by evaporation, or in want Put to reduce 
the aſhes to pot-aſh in the way above mentioned, for which it ſeems to 
be contrived, and for which it is only to be commended. For the pot-a 


made in this manner is full of the coal of the ſtraw, and it's ſalt is not 


ſo ſtrong, as our workmen ſay, or ſo ſharp and corroſive, as the ſalt 
the foreign pot-aſh, that is calcined in an open fire; beſides other diffe- 
rences hereafter mentioned; which makes this pot - aſn unfit for ſome 
purpoſes, and not above half the value of the foreign. 1 + Y 
4. They have a very different way in the north of England of reducing 
their kelp to pot-aſh, which they uſe for making alum. This is 2 
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of the different kinds of ſuci, or ſea-weeds thrown upon the ſhore; or | 
gathered on the rocks; which they dry, a little in the ſun, and after- 
wards burn them in a kiln, built of the ſtones they find on the ſhore, in 
a cylindrical form, and about 2 foot or leſs in diameter. In this they 
firſt burn a ſmall parcel of the herb, and before it is reduced to aſhes 
they throw on more, till the kiln is full, or their materials are expended. 

This is ſaid to reduce the aſhes'to a hard and ſolid cake, by the heat of 
the kiln, and quantity of ſalt in the herb, which makes what is com- 
monly called Kelp- Asper. ae Marg 
There are ſome other ways of making pot-aſh, ſuggeſted by ſeveral, 
both authors and others, which appear to be more eaſy and ready than 
any of the above mentioned; for which reaſon they are apt to be tried 
by thoſe who make attempts of this kind. Theſe are deduced from 
what they reckon the nature and properties of this production : and 
there is no doubt, but if that was well underſtood, it might afford ſome 
inſight in the way of making it. For this reaſon we made the follow- 
ing experiments with the beſt Ruſſia pot-aſh, in order to diſcover: it's 
nature and properties, and how they are moſt probably communicated 
to it; that we might fee what we are to make; in order to-jmitate the 
beſt, or to make what is accounted good pot-aſh. | | 

1. Ruſſia pot-aſh, as it is brought to us, is in large lumps, as hard. , 
as a ſtone, and black as a coal, incruſted over with a white ſalt, that 
appears in ſeparate ſpots here and there in it. e 23 

2. It has a ſtrong fetid ſulphureous ſmell and taſte, as well as a bitter 
and. lixivial taſte, which is rather more pungent than other common 
hixivaal falts. | BB, £1 1 . 2-5 

3. A lixivium of it is of a dark-green colour, with. a very fetid ſul- 
phureous ſmell, and bitter ſulphureous taſte, ſomewhat like gun-pow- 
der, as well as ſharp and pungent like a ſimple Iixivium. | 

4. Altho' it is as hard as a ſtone, when kept in a cloſe place, or in 
large quantities together in a hogſhead ; yet, when laid in the open air, 
it turns ſoft, and ſome pieces of it run per deliguium; whilſt moſt other 

kinds of pot-aſh-only turn friable, and crumble in the open air. 

5. It readily diſſolves in warm water, but leaves a large ſediment of 
a blackiſh grey colour like aſhes, which is in a fine ſoft powder,. without 
any = or coals in it, that are to be obſerved in moſt other kinds of 
pot- au, 114 5,3545) | 1 Wy IT 
6. As it is diſſolving in water, I have ſeummed off from ſome lumps 
of it a dark-purple bituminous ſubſtance, like petroleum or tar, which 
readily diſſolved in the lixivium. | . "Sol 

7. This, or any. other true pot-aſh, or a lixivium made of them, will 

preſently tinge ſilver of a dark purple colour, difficult to rub off; whilſt 
a mere lixivial ſalt has no ſuch effect. V 
8. Pieces of this pot-aſh boiling in water make a conſtant: exploſion 
like gun-powder ; which was ſo ſtrong as not only to throw the water 
to ſome height, but to lift up and almoſt overſet a ſtone cup in which 
| = OE ns I boiled. 
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A arcchimt᷑ of the preparation and uſes of Pot- aſh, 
J boiled them. Theſe exploſions were owing not ſo much to the in. 


cluded air, which ſome perhaps may: imagine, as to the ſulphureous 


parts of the compoſition expanding and flying off: for this boiled A. 


viuñm had neither the green colour, nor fetid ſulphureous ſmell and taſte; 
at leaſt in any degree like what it has when made of the ſame pot:aſh 
by a ſimple infuſion in warm water. be 


144 2013 wh | \ 


9. I evaporated ſome of the green lixivium, made only by infuſion, 
and filtred thro* a double rag: as ſoon as it began to boil, a green pow- 
der, to which it's colour is owing, fell to the bottom, and the lye be- 
came pale. After it was evaporated to a pellicle, and ſet in a cool place, 
a falt ſeparated from it on the ſides of the cup, in angular cryſtals like 
tartar. Theſe cryſtals were ſoon formed, and in pretty large quantities, 
but were difficult to ſeparate from the alkaline lye and ſalt, in which 
and the open air they were apt to diſſolve: but from the pellicle I ob- 
tained ſome pieces of the fame ſalt that would not diſſolve in the open 
10. Oil of vitriol makes a ſtrong efferveſcence with this green preci- 
pitate, with a white fume, and a very ſtrong ſulphureous ſmell. It 
does the ſame with theſe white cryſtals, altho* the ſulphureous ſmell is 
not ſo ſtrong. But with the pure fixed alkali there was no ſuch ſul- 
phureous ſmell to be diſcerned. | | 

From theſe experiments we may determine ſomething about the na- 
ture and contents of pot aſh, This we are the better enabled to do, 
from the accurate experiments and reaſonings of the learned Mr Geoffrey, 
on a like ſubſtance made of charcoal and an alkali ſalt calcined together, 
in which he obſerved all the properties and contents of pot-aſh above- 
mentioned, particularly related in the Mem. R. Acad. 1717. This: was 


made of the ſame materials, and had all the properties above related of 


our pot · aſn; particularly a green lixivium, a ſtrong ſulphureous ſmell 
and taſte, a ſulphureous green precipitate, cryſtalhzed ſalts, and ſul- 
phureous fumes with oil of vitriol. From hence this learned author 
concludes, that this ſubſtance contained the active ſulphureous parts of 
the wood, blended with more active igneous particles. Theſe, united 
with the alkaline ſalts, make a kind of ſoap, or ſulphureous ſaponaceous 
ſalt, reſemb ing ſoap of tartar, or hepar ſulpburis. The oryſtallized 


ſalts he attributes to the acid of the wood, mixing with the alkaline 


ſalts. All theſe parts of the wood then are contained in our pot-alh;; 


and he obſerved the ſame in the common /oda, or cineres clavellatt 


altho' they are in a leſs degree in that than in the Ruſſian pot-aſh. 
Beſides theſe, he ſhews that pot-aſh contains a metallic ſubſtance, 


which affords the Pruſſian blue. We may add further, that the com- 


bination of theſe principles makes many properties in pot-aſh, more 
than what reſult from them in a ſtate of ſeparation. The moſt remark- 
able of theſe ſeems to be it's exploſive quality; which we take to Pro. 


ceed from the cryſtallized ſalts approaching to the nature of nitre, - 
uniting with the ſulphur and charcoal; by which they form, from all 


theſe 


/ 
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kheſe ingredients of gun-powder, 'a kind of that exploſive ſubſtance, 


whoſe parts are highly rarefied in an intenſe and confined heat, by which 


they readily explode in boiling lye. | i 
By this we may perceive, that the difficulty in making pot · aſh aright, 
is, firſt, to reduce the materials to cinders and aſhes, and at the ſame 


time to preſerve their volatile, ſulphureous, and exhalable acid parts, 


that are totally deſtroyed in ſuch a degree of heat; and, ſecondly, to 
calcine theſe aſhes ſtill further, ſo as to flux their falts, and vitrify their 
terreſtrial parts, and at the ſame time to keep them ſeparate from each 


other, or prevent their running into an indiſſolvable glaſs. To give 


pot aſh ſome of theſe properties, ſeems plainly to require a degree of 
heat that will totally deprive it of others. 1 21 MW 
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The moſt likely way by which it comes to receive all theſe proper- 


ties, is from the way of making it in Sweden above deſeribed. In that 
proceſs, the green fir, in which the aſhes are burnt, impregnates them 


with the acid faline parts of the wood or tar, which is well known to 


be in pretty large quantities, and is abſorbed and fixed by the alkaline 
ſalts, and porous terreſtrial parts of the aſhes in this proceſs ; ſo that, 
beſides the fixed alkaline ſalts of the aſhes, the pot- aſn, thus made, 
muſt likewiſe contain the more volatile ſalts of the pine, which are ex- 
haled in ſmoke by burning the pine alone in the open air, Beſides theſe, 
it likewiſe contains the reſinous parts and ſulphureous fumes of the pine, 
that are hindered from exhaling by the heap of the maſs. 3 

At the ſame time the alkaline ſalts are fluxed in the open fire, and in a 
manner vitrified with the terreſtrial Parts of the aſhes, which gives them 
their hard and ſolid conſiſtence; whilſt the ſulphureous and acid parts of 
the green wood hinder them from turning to a perfect glaſs, or inert 
calx. All theſe parts united together in the fire, make that ſaponaceous 
ſubſtance we find in the pot-aſh thus made, which further hinders the 


vitrification of the maſs, and endows it with many of it's moſt peculiar 


and active properties. 


From hence we may ſee how difficult it is to make a ſubſtance en- 


dowed with all theſe properties in any other manner. This is the rea- 
lon why we could never before make pot-aſh equal to that of Ruſſia, 
and the other northern countries, although we have much greater 
plenty of materials, and perhaps better: for this way of making it has 
never before been thought of by the Learned, or practiſed any where 
elſe, as far as I can learn. e | 8 8 6 | 
Somewhat of the ſame qualities are communicated to the Engliſh 
pat-aſh, by the way of making jt above deferibed ; but in a degree as 

much inferior, as dry ftraw, uſed for that putpoſe, is to green wood: 
accordingly our workmen find that pot-aſh as much inferior to the fo- 
raign, for many purpoſes. oe Ie 0 mote dee 
_ From*this'aceount of the contents and qualities of pot: aſſi, and the 
way of malting ir, we may form ſome judgment of the other ways of 
making ie; propoſed by authors, and ſuggeſted by many. Thus Le- 


mery 
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mery and others tell us, pot-aſh is made in Reſſia, and all the north 
countries, only by calcining the aſhes in pits bricked within, and ſprink- 
ling them well with lye, till they become hard and ſolid. But ſuch a 
calcination of aſhes with a lixivial ſalt, muſt render them-whiter, in- 
ſtead of black, and muſt further deſtroy the active ſulphureous parts of 
the wood, which we find in pot-aſh rightly made. So that this only 
leaves the aſhes in the ſtate they were at firſt, ' or turns them into a kind 
of indiſſolvable glaſs, as we have found upon trial. | 

This, and the like miſtakes about the way of making pot-aſh, ſeem 
to proceed from a general error concerning the nature of it ; for it is 
commonly ſuppoſed to be only a kind of inert calx, impregnated with 
nothing but a lixivial ſalt. Some ſuch miſtake ſeems to have fruſtrated 

all the attempts hitherto made of making pot-aſh in America; for, up- 
on trial, what they have made there was found to be no better than 
common aſhes. | 
But the moſt general miſtake about the way of making pot-aſh, 
ſeems to proceed from the accounts we have of making it, from glaſſ- 
wort, and ſome marine plants, which are ſaid to be eaſily converted to 
this kind of ſubſtance, in the manner above-mentioned. But we appre- 
hend, the way of making it from wood muſt be very different: for 
theſe herbs are eaſily reduced to aſhes by a ſmall fire that does not in- 
tirely conſume their ſulphureous parts, which wood is not. Theſe 
aſhes abound with a great quantity of alkaline and ſome neutral ſalts, 
that readily convert them to a hard and ſolid conſiſtence, which wood 
does not. They have likewiſe few or no terreſtrial parts, to run them 
into an indiſſolvable glaſs, when fluxed in the fire, as happens in wood- 
aſhes. Beſides, theſe herbs have few or no ſulphureous or acid parts, 
like moſt woods; and the pot-aſh made of them has few of theſe prin- 
ciples in it, like what is made of wood. | | 
It is however generally ſaid, if we burn our wood in a cloſe place, as a 
kiln in which we burn lime, or make charcoal, or a pit dug in the ground, 
we may impregnate the aſhes with the ſulphureous fumes and acid parts 
of the wood, only by the cloſeneſs of the place, or by ſmothering the fire 
in it. If at the ſame time we impregnate them with a greater quantity of 
lixivial ſalt, it will flux the whole maſs, and make it run into. a folid 
hard conſiſtence like pot-aſh. This is commonly directed to be done, 
by throwing freſh or green wood or herbs upon the others, as they are 
burning, before they are quite reduced to aſhes ; or by ſmothering the 
fire, as in making charcoal; and at the ſawe time to ſprinkle the aſhes, 
thus burnt, with a ſtrong lye from time to time, in the manner com- 
monly practiſed with glaſſwort. per: © T6 
This would be a more ready way of making pot-aſh than any of the 
above - mentioned; but as thoſe who give theit advice about it, have 
neither tried it, nor ſeen it done; and thoſe who have tried this or an 
other way, find more difficulty in it, than they at firſt imagined, WE 
ſhall ſuſpend our judgment about it, till we fee it fairly tried, leſt We 
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An-account of the preparations and ſes of Pot-aſh. 


ould deter ſome from making uſeful experiments of it, ot lead others | 


into fruitleſs and expenſive attempts. C 4 
By the various ways of making pot-aſh. above-mentioned, and the 
different materials it is made of, there appear to be many different kinds 
of it, that have as different qualities. It would lead us too far beyond 
our preſent deſign, to give a particular account of each of theſe z but as 
they are uſed in many of our manufactures, it ſeems worthy inquiry, 
to know what ſorts are generally uſed, and what are the fitteſt to be 


uſed in them. 1 3.318889 (25 It das einn 

The workmen in England make two 1 kinds of it, which they 
diſtinguiſh, by the names of pearl- aſn and pot-aſh. The firſt is a mere 
lixivial ſalt, Which is ſuppoſed to be the only ingredient of any efficacy 


in pot- aſn; but, upon trial, there is found to be a great difference be- 


tween them, eſpecially in making ſoap. The ſalt is ſo weak in the 


pearl aſh, that it does not intirely diſſolve and unite with the fat. The 
reaſon ſeems to be, that theſe ſalts are diſſolved in water, in order to 
extract them, by which they loſe many of their cauſtic igneous parts; 
whereas in pot-aſh, the ſalts are calcined and fluxed in an open fire, 
with the ignited terreſtrial, parts of the aſhes, which makes them more 
ſharp and corroſive: they are likewiſe incorporated with the coal, and 
fuliginous parts of the vegetables they are made of, or with the reſinous 
parts of fir, which gives them the ſulphureous quality above- mentioned, 


Pens which cannot but have a proportional influence on their manu- 
actures : for it is generally of as great, and ſome ſorts of a oreater value 


aſhes into this commodity; for in Sweden, where this art is known, 


LTundmarck tells us, L is ſold. for little more than a farthing a pound, 
which coſts our workmen e e ovetind on 
| | WET GS. 
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A account of the preparations and uſes of 'Pot-afh, 
But this is not the only inconvenience we labour under for want ef 
| this commodity z the ſorts we are chiefly RAT with are perhaps the 
worſt of any, ht unfit for many purpoſes for Which pot-aſh is uſed. 
The only-pot-aſh almoſt to be met with here, comes from Nuſſia See 
den, and key or is made in -England. Theſe are all made either 
of wood or fern-aſhes,. whoſe ſalts are never ſo pure and White at the 
beſt, as ſome others: but, by the way of making thech, and thee: 
periments on them above-mentioned, they appear to be impregnated 
with coal, ſmoak, and ſoot, which renders EW ſtill more foul and 
impure, makes them of a black, brown, or green colour, ànd of a pe- 
cuſiar ſulphureous quality. On this account they are entirely utifit for 
making white glaſs : they make a very coarſe and ſtrong kind of ſoap ; 
they are too foul, ſharp, and corrolive for en, and are 25 unfir 
for dyeing, at leaſt many colours. N 

It is perhaps for this reaſon, that the workmen here, as they ſhed 
me-themſelves, make all their white glaſs with ſalt· petre z "Which muſt 
not only be more coſtly, but Neri, Merreit, and others, tell us it is 
not ſo good, at leaſt for the better ſorts of glass, as a Harper lixivial 
ſalt. What they uſe for dyeing I am not ſo well appriſed of: it is ſaid, 
they uſe the volatile alkali. of urine; but the French potiaſh, made of 
the lees of wine, is generally allowed to be the beſt F that purpoſe. 
So likewiſe the Alicant-pot-aſh is reckoned much the belt for bleaching, 
and making of ſoap; as the Syrian and Egyptian is for mak ing glaſß. 
Theſe purer kinds of pot- aſh are all made of herbs, that grow only 
in the more ſouthern climates, whoſe ſalts are finer and whiter, and leſs 
acrid and corroſive than the ſalts of wood, or moſt other vegetables; 
and by the way of extracting them by calcination in a more open fire, 

they are more free of coal, ſmoak, and ſoot, or any other heterogeneous 
mixture. On this account they are much better for the purpoſes ; above- 
mentioned, than the coarſe and foul kinds of pot-alh' that our. prope 
are ſupplied with. 

All we have of theſe kinds of pot-ath, it ſeems, comes Wy from 
Spain; for which reaſon our people. were obliged to petition to allow 
the importation of pot-aſh from thence, during the late war; as appears 
by an order of the king and council of the 24th of Fane 1742. ſince 
they could not do without it in many manufactures : ſo that it may be 
worth our inquiry, to a fo what 1 it is that Prooncy fo Rauf a ny 
modity. 

This kind of pot-aſh 1 78 edman called Barrilbo, kom an herb of 
the ſame name in Spain that produces it. The firſt account we have of 
this Barrilba is from Amatus Luftanus, who leaves us much in the dark 
about it. It is generally ſaid in England to be a plan ant pretty well Knowtr | 
to the Botaniſts by the name of Freoddes' Neaptlitane, lope rahdrdo. Hott. 
Lud. Bat. but for what reaſon J caungt ſayj. We have as little — 
to believe with John Baubine that it is what kt calls Nals vnlgure : Fb 
Mr de Fuſſieu has ſhewn us, that the true barrilha | is different 112 


An account of the prepuratiens und uſes Pot-afn. 
from any of theſe, from his on obſervations of it in Spain, where it 
Vas cultivated ; of which he has given us a particular account, by the 
name of Kali Hiſpanicum, ſupinum, annuum, ' ſedi foliis brevibus. Mem. 
Acad. 1717. p. 93. or Alicant glaſs-wort.  ' + EET 4.55 
| The pot-aſh made of this plant, he tells us, makes the beſt ſoap, the 
fineſt glaſs, and is the beſt for bleaching of any other; for which rea- 
ſon it is much ſought after in all countries, where they value themſelves 
for theſe manufactures. But I queſtion very much, whether our work- 
men have it either pure and genuine, or in ' ſufficient quantities 
for theſe purpoſes. All the uſe I find made of it among them, is to 
make hard ſoap ; although they ſay what they have of it ſpoils their ſoft 
ſoap, by making it curdle. This is well known to be the effects of ſea- 
ſalt; and Mr de Juſſieu and others tell us, that the true Sarrilba is often 
adulterated with ſea-weeds, which contain ſuch a marine ſalt; ſo that it 
is probably only this adulterated ſort that they have. Accordingly, all 
the barrilhg I have found here, was of a dark brown colour, and very 
foul and ponderous; whereas the true ſort is ſaid, by all who know it. 
to be more porous, pure, and of a bluiſh colour. It is for this reaſon 
in all probability, that, notwithſtanding all the Barrilba our workmen 
have at ſo dear a rate from Spain, yet they can never make ſo good ſoap, 
as what comes from thence, and ſome other places. n 
The only way then, by which we are likely to have this commodity 
either pure and genuine, or in ſufficient quantities at a reaſonable rate, 
is from the herb itſelf that produces it. Whether or not it would 
grow in England is not known, as I believe it has never been tried: but 
there is no doubt but it would grow very well in our colonies in Ame- 
rica, as I am certainly informed it does in the Spaniſb colonies there, 
where they have great plenty of it; and a ſort that is indigenous, par- 
ticularly in Peru, which might probably be found in our colonies, ; if 
ſought for by thoſe who knew it. But wherever it will grow in any of 
the Engliſh dominions, there is no doubt but it would be a conſiderable 
improvement, where pot-aſh of all kinds is ſo valuable a commadity, 
and ſo much wanted; for it grows on the ſame ground with corn of | 
any kind, which it does no harm to, as it is a ſmall annual herb, that | 
does not ſpread till the corn is ripe, or off the ground. 44 
There are ſome other plants that are known to make a kind of pot- 
aſh, commonly called rochetta, which is ſaid to be even preferabſe to 
the Sarrilha, eſpecially for making glaſs. Theſe are the firſt and ſecond 
kinds of tali, deſcribed by Proſper Alpinus, in his account of the plants 
of Egypt. The firſt of which is the above-mentioned fcoides that grows | 
in Lach, and all over the Levant, but the other is peculiar to Egypt, | 
Theſe would be fit improvements for our colonies in America, where 
we ſeem to want nothing more than ſome proper production for the 
valt tracts of land we are poſſeſſed of there. But theſe plants alone 7 
afford a commodity, which Pr. Alpinus and Rauwolfius tell us they ſaw | 
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Of the Propagation and Culture of Muſhrooms, - 
« many large ſhips yearly loaded with iu Egypt, and which gives the ex. 
ii cellency to the glaſs and ſoap that are made at Venice, © 
2 1 It would be worth while then at leaſt to make a trial of a production 
ö j | | that is likely to improve both our trade abroad, and our manufacture 
; at home. It was this that put me upon the preſent inquiry, as an im- 
provement fit for our colonies, which if I find acceptable, I ſhall hae 
after conſider ſome others, e er ee ee ee 


Wee XXIV. 1. The late rains having thrown up upon my muſhroom 
1 ul. beds a great quantity of thoſe plants, I take the opportunity to ſend 
ture of Muſh- ſome additional obſervations to thoſe printed in theſe Tranſactions. * 
rooms; by After having repeated the experiments, then made, upon plants and 
the Rev. Mr ſeeds of this year, I find no reaſon to alter any thing there mentioned, 
wg ty * either as to the lamellæ or chives on the concave ſide of the umbella, be- 
we 472. p. ing the filigue or ſeed- veſſels; or the feeds falling from thence to 2 
96. Jan. &. lodgement wiſely prepared for it on the middle of the caulis, and from 
1744. Read thence eaſily ſliding to the earth contiguous to the mother-plant; or as 
April 26. to it's propagation by fibrous runners, or ftolones, like potatoes; all 
* e I am. perſuaded, theſe following new obſervations ſufficiently / 
conhrm. eee 
1. Upon examination of ſeveral lamellæ, I not only diſtinctly obſer- 
ved ſeeds, of ſize and colour proportionable to the maturity of the 
. 3 lodged therein, but alſo a ſiliquaceous aperture, with a row of 
=_ eeds ready to fall through it; which is a very evident proof, that each 
2 diſtinct chive is a ligua or ſeed-veſſel. Tor ISA 
= 2. Upon obſervation of the filament ſituated on the middle of the 
caulis, upon which, as I before obſerved, I at firſt diſcovered the ſeed, 
I found both it's contexture and ſituation. evidently demonſtrating the 
end for which the wiſe Creator placed it there; viz. to intercept the 
ſeeds in their fall to the ground; whereby the power which the wind 
would otherwiſe have upon ſuch minute bodies is leſſened, and the ſeed, 
with little or no diffipation, ſecurely directed near the ſtem of it's mo- 
ther-plant. For this filament is indented and pappous, to catch and 
lodge the ſeed as it falls from the #iliqua; and is, at firſt, rigid, and 
ſtanding horizontal to the umbella or head, and at right angles with the 
caulis; whereby few or no ſeeds can fall without being intercepted: but, 
as the plant comes nearer to it's decay, this filament relents, falls down 
cloſe to the ſides of the caulis ; and it's ſeveral indentures then making 
parallel lines with the fibres of the ſtalk, the, ſeeds are, through them, 
conveyed, as through little ducts or channels, to the ground. 
*Tis further to be obſerved, that this filament is not of ſo ſucculent 2 
contexture as the /iliqua or ſeed-veſſel ; ſo that the ſeeds, which W 
otherwiſe rot in the filiqua, are here retained in full health, till the pe. 
riod of their falling to the ground. I have now by me the filament of 
a plant, laid by 2 obſervation ever ſince, Ofober the 28th laſt paſt, 


* Sce Vol. VIII. Part ii. Chap. v. $ xi. 1. which 
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Of the Propagation and Culture of Muſhrooms. 
which: . a year ago; from which, two days ago, I took ſeeds 
fair and c SONS: 237-3379 
mn” 7 of the caulis in ſeveral ſections, I find the muſh- 
room a plant more perfect than has been thought. It has a perfect ra- 
dix; a caulis conſiſting of fibres, the interſtices of which are filled up 
by a parenchymous ſubſtance, leading from the radix to the umbella or 
head: it has, as has been obſerved, it's ſemen and ſiliguæ, and more 
regular periods of vegetation than is ſuppoſed. The common opinion 
of a mulhroom's ſpringing up in a night, and periſhing in a day, has 
no foundation in fact. I have now by me ſome in all ſtates of matu- 
rity; ſome of which, to my knowledge, are near a fortnight old, and 

yet but juſt arrived to a fitneſs for the tabte. 


4. Upon examination of ſeveral muſhrooms, expoſed to the open 


air, but kept from the injuries of the ſun and rain, I find no animalcula 
bred therein, nor, as yet, a tendency to putrefaction; though they have 
been expoſed thus for a week. On the other hand, upon examining a 
muſhroom, very far from being full grown, putrefied by the rain, and 
moiſture of the dung in the bed, I found animalcula, diſcoverable only 
by the third magnifier, floating in the liquor, ſqueezed out from it: 
from which I think it evident, that the dangerous conſequences which 
hiſtory has informed us to have attended the eating of muſhrooms, have 
not ariſen from any poiſonous quality eſſential to them, but from the 
accidental ova or animalcula, which the richneſs of their nutriment has 


allured to them, and which their contiguity to the ground, and the 


places they are produced in, render them obnoxious to. Theſe ani- 


malcula I have lately had an accurate view of; but as they demand a 


fuller account, than this paper, already too long, will permit, I ſhall 


reſerve the obſervations upon them for another opportunity of being 


honoured with the attention of the Society. MS ron fn 41 
However, it may not be amiſs to ſubjoin a ſhort account of the cul- 


ture in the kitchen-garden of a plant which contributes ſo much to the 
delicacy of polite tables, which may be depended upon, from perſonal . 


trial and ſucceſs z as thoſe few writers upon the ſubject, not being ac- 


quainted with the true muſhrooms, are not entirely to be depended 


In the melonry, or place allotted in the garden for hot · beds, the | 


muſhrooms muſt be thus ordered: having marked out a portion of 
ground one yard and a half broad, and of any length, as the ground 


will permit; faſten two .ſticks at each end of the diametrical diſtance 


already marked out, which ſhall, by inclining to each other on the top, 


form an 1/oſceles triangle. To the breadth and height of theſe ſticks 


muſt the bed be made, of old, rich, dry dung, cloſely trod together: 
neither new nor moiſt dung is proper; for the muſhroom being natu- 

rally of a ſucculent and fpongy contexture, too much heat, and too 
much moiſture, muſt neceſſarily injure it. Having raiſed your bed to 
the height and breadth propoſed, cover it with fine ſcreened mould, to 


che 
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 11410-1 Remharhs en ſbe preceding -Arteold, 
the thickneſs of three ioches, into which, at proper diſtances, put either 
that white fibrous ſubſtance, which may be collected. from tlie place 
where muſhrooms have formerly grown; or elſe water it with water in 
which the chives:and. parings of muſhrooms have been ſteepedʒ or 
may put in the chives in groſs. If yqu take uthe firſt ſtep, the m 
room is propagated by tranſplantation; that white fibrous ſubſtance, 
already mentioned, being no other than the falones of old muthroomg, 
from which others are p ted, like potatoes: if you take 'the fs 
cond, that is, by watering: the ſeeds lodged in the parings being, by 
the water, ſeparated from the iq, and with it poured upon the 
mould, 15 that which gives fertility to the beds thus managed. If you 


put the chives in groſs into. the mould, it is no more than ſowing the 
ſeeds in/the pods, as in other plants it is ſometimes neceſſary to do. 
Over the bed, thus, prepared, muſt conitantly be kept a covering of 
long new litter, to the thickneſs of one foot, to preſerve the plant from 
the froſt, the ſun, and the wind. During the middle of ſummer, and 
the extremity of winter, it is beſt to make theſe beds under ſhelter; 
but at other times they are beſt expoſed, the warm rains not a little 
contributing to their fertility; which, by the ſloping faſhion of the beds, 
are ſuffered to moiſten them no more than neoeſſary. EW 40 
1 ſhall only add, that when I ſpeak of the muſhrooms, as I have all 
along done, I mean the fungus * poroſus, craſſus, magnus, called, by way 
of eminence, in Exgland, the Muſbroom. +4; 198" 
Remarks ov 2. I hope I ſhall have the Rev. Mr Pickering's excuſe, if I lay before 
the preceding you a few further obſervations upon his papers concerning, muſbrooms. 
S. _ Wich regard to the ſeeds of nuſbrooms, although they were nev 
upon the bei- ſhewn to the R. S. before, the fact was known to many Members there- 
ſonous faculty of: for the induſtrious Micheli did not only raiſe muſhrooms from their 
of ſome forts ſeeds, but has, in his tables, ſnewn the daily progreſs from their firſt 
of fungi; by point of vegetation, even to their perfect ſtate. 
* = Ft The Fungus poroſus craſſus magnus is not the muſhroom uſually raiſed 
No. 473. p. in England for the table, as this. gentleman did imagine; that name 
51. May &. being given by Jobn Baubin +, to a ſpecies which is to be diſtinguiſhed 
1744. Read from all other fungus's, by the inferior ſubſtance not being divided into 
May zi. Jamelle, or (what we call in England) gills ; but has, in lieu thereof, 


5/45. wignom papille ; and being of a greeniſh yellow colour. But what 
is raiſed in Exg/and (of which this learned gentleman brought ſeveral 


famptes to the Society) is the Fungus campeſtris albus ſupernt, inferne 
rabens, of John 221 which diffors Paws from S2 and 
which Dr Dillenias enumerates among the ſpecies of Zoletus ; whereas 
the latter is a ſpecies of amanita. 21 | 

I muſt beg leave to differ from this gentleman likewiſe, in regard to 
the uſe of the ring, which furrounds the ſtalk of this u . Le 
imagines it placed there, by che wiſe Author of Nature, to break the 


See the following article. + Hiſt, III. 333333 * 
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fall of the ſeeds when, ripe; wherthy thoſe light bodies may be preſer · 
ved from the fury of the winds, in order to the abundant propagation 
of their ſpecies. | I have reaſon: to believe, that thoſe ſeeds, which fall 


this plant: The fungi, then, are of that claſs of vegetables, which are 
ranged, by that moſt ſkilful Botaniſt Linmaus, under the appellation 
of CHptegumia, or choſe which perform their fructification in ſecret. 
Under this head we find the fig tree, all the ſpecies of fern, moſſes, 
muſhrooms; and a fewothers, whoſe flowering and ſeeding are obſer- 
ved with more difficulty, than in theſe We ut 
plants. In ſome of this claſs, the fructification, notwithſtanding the 

great aſſiſtance furniſhed to the modern Botaniſts by microſcopes, which 
the ancient were wholly deſtitute of, remains yet undiſcovered. This 
plant then being of this claſs, almoſt all thoſe whoſe ſtems are thick and 
fleſhy, as well as their umbels, have a ring upon their ſtem; from 

which, when the plant is young, and until it arrives at a flowering ſtate, 
there ariſes a membrane, which connects the rim of the umbel to the 
ſtem, and preſerves the uiler part of the plant in this ſtate: but, when 
this is Oyer, the umbel; which before was almoſt. of an hemiſpherical 


figure, growing larger, and the membrane not giving way, is looſened. 


from the rim of the: umbel, and adheres only to the ſtem. Soon after 


this ſtate, the ſeeds rippen, and the umbel, loſing it's former figure, 


commences almoſt à plane; and the plant in this ſtate is ſold in our 


markets, by the name of faps. © Now, when the umbel is of this figure, 


the ſeeds, being perfectly ripe, muſt fall naturally upon the whole ſpace 


the umbel covers (which Micheli obſerved, by placing leaves of trees 
under them); and, upon the ring, as well as any other part; though I. 
have reaſon to believe not more. As for thoſe ſpecies of fungi hoſe 
ſtems are thin, and whoſe umbels are ſoft, and more ductile, they need 
not, nor have they, this ring or membrane; becauſe, in their tender 
ſtate, the rims of their umbels clap themſelves quite cloſe to the ſtalk, 
in the form of a contracted umbrella; and expand as the others do, 
when their feeds are ripe : nevertheleſs the ſpecies of this tribe are as 


numerous as the former. 


I now come to conſider how far the poiſon of muſorooms-can- poſſibly. 
proceed from animalcules: but, firſt; give me leave to doubt, Whether 
or no any perſon was ever injured from eating the common miſbr bm, 


or amanita; unleſs ſuch accident may have proceeded either from eat- 
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uch muſt frequentiy occur to. the practitionerb in Rhy fich 


adhere there only from the 
viſcoſity, whereby they are intangled. But, before I examine this war: 
ter; give me leave to make a;tew: obſervations. upon the economy of 


ly call the more perfect 


ing too many at once, and thereby overloading the ſtomach; or. from 
ſome particular diſlike in the conſtitution ; as we ſometimes - ſee; . even 
with regard to honey, cheeſe, and ſome of the maſt innocent parts: of ur 
diet; but which, fotwithſtanding thils; ate by no meat to be ranked 
among poiſons. H there were many inſtances of their being pernicious, 


on act 


| Remarks an the preceding: Article, © 
of the vaſt quantity annually conſumed in London; but I don't-remem.. 
ber to have even heard of any ſuch accident; but many inſtances occur 
of the noxious quality of many of the other ſpecies of this tribe : nor is, 
it at all wonderful, that the different ſubjects of this | claſs of vegetables. 
ſhould differ in their effects more than thoſe of the more perfect kind. 
The roots of carrot; parſnep, and many others of the umbelliferous 
claſs, are daily uſed as food; but the water-hemlock, and Lotel's de. 
#anthe, though of the ſame claſs, are moſt certain poiſons 
Here I muſt obſerve what pains have been taken by Naturaliſts, to 
diſtinguiſh the uſeful from the-pernicious kinds. Among the Romans, 
the boletus mentioned by Fuvenal,” on account of the death of the Em- 
peror Claudius, is ſufficiently deſcribed by Plim; but, among the later 
writers, Carolus Cluſius was of the firſt of thoſe, who, about the middle 
of the ſixteenth century, being tired with the Critics and Commentators = 
of the time he lived in, preſumed to believe, that the whole of know- 
ledge was not confined to the writings of the Greek, Roman, and Ara- 
bian Phyſicians; becauſe, from the revival of letters in the weſtern world 
to his time, nothing was regarded, as of any importance, but what was 
dignified with the authority of antiquity: and hence it came to paſs, 
that when the clouds of ignorance began to diſperſe; the epocha of Com- 
mentators took place; but many of the deſcriptions of the plants of 
Theophraſtus, Dioſcorides, and Plim, were ſo very deficient, that little 
light could be acquired therefrom; eſpecially from this laſt author, who 
is to be conſidered as the only Roman Naturaliſt that we have handed 
down to us; and it is no wonder, if, among the vaſt variety of ſubjects 
that this moſt admirable Hiſtorian treats of, he is, in many inſtances, 
rather to be conſidered as an Enumerator, than as a Deſcriber: I ſhall 
only mention the imperfect ſketches he has left us of Silaus, Geum, Mo- 
lon, among the many others. #5 9979 £5; Herbs; 
There aroſe, I ſay, ſuch heats and diſputations among the critics up- 
on thoſe authors, very often about trifles, that they rather increaſed than 
diminiſhed the ignorance of thoſe times. This excellent Clſus, finding 
that a thorough knowledge of nature was neceſſary, not only to under - 
ſtand rightly the Ancients, but to lay the foundation of future know- 
ledge, was deſirous to join careful obſervations of his own to thoſe which 
were to be acquired from books. How much he travelled, and what 
rogreſs he made in this undertaking, his many valuable works are the 
beſt teſtimony. Among them, his hiſtory of  fungus's bears not the 
leaſt character; he therein enumerates a great variety, not only of the 
eſculent, but noxious kinds; but, as the different appellations of every 
| ſpecies was not, at that time, much conſidered, he gives no other;/wo- 
nyms to either claſs, than that of, viz. Eſculentorum primum genus, 
noxiorum decimum genus, and ſuch- like. But this want of ſpecific names 
has been ſufficiently ſupplied by Fobz and Caſpar Baubin, Ra, Mort- 
fon, Tournefort, Vaillant; but, above all, by Dillenids, in his/Catatog®s 
ilſenſie, and by Micbeli, in his Nous Plantarum (Generg. 1 


« theſe authors we find inſtances: of miſchievous effects from the perni- 
cious Kinds; which property ſome of them have equal to opium, aco- + 
nite, or henbane; but how far this property proceeds from animalcules, 
the following inſtance will ſufficiently demonſtrate. We have a ſort 
growing in England, called, by Caſpar Baubin, Fungus albus acris , 
which Monſieur Tournefort has rightly. obſerved ſtimulates the tongue, 


and is almoſt as ſharp as though it were ſteeped in ſpirit of nitre; and, 


being rubbed upon paper dyed blue with turnſole, turns it as red as 
any violent acid TEE will. This cauſtic quality remains even after the 
fungus is dry. We need make no further 1 for the cauſe of the 
poiſon in this plant; the above-mentioned is a ſufficient criterion. John 
Baubin likewiſe tells you, that after having handled this fungus, he 
rubbed his eyes by accident, and brought on a violent irritation upon 
his eye-lids. Caſpar Bauhin mentions a ſort which kills the very flies. 
Micheli deſcribes a ſpecies, which, upon eating them, almoſt killed the 
Painter he uſually employed, and an old woman, the painter's mother. 
This man, being ſent by the author to delineate ſome of theſe fungus's, 
and being taken with-their appearance, ordered ſome of them to be 
fried, and he and his mother eat thereof ; but were, in about two hours, 
ſcized with violent pains in their bowels, from which they were with 
great difficulty relieved. I might produce many other inſtances of this 
fort ; but the above, I believe, are ſufficient. | 


XXV. By covering up my trees with ivy, in February 1 have vaſt O/ covering 


quantities of apricots: and peaches, while my neighbours have hardly 40 _ 
wes” 5 | Gale, EG: 


F. E. S. Ne. 475. p. 267. Jan. &c. 1745. Read Jan. 24. 1744% 


XXVII. The delign of communicating the following paper to the Extra@ of a 
K. S. is, to invite Gentlemen, after the example of a practice that has long 4er. from 
obtained in Herefordſbire, to attempt an improvement of their waſte FE 
lands, by planting ſuch kind of fruit-trees, as are mentioned, in hedges wy K. . 
and barren places; which, for aught appears, would thrive as well in 7 the Preſ. 


other counties, perhaps in ſome parts of moſt counties in England, as relating to 
in that of Hereford. 


ments which 


Extract from a manuſcript, written Anno 1657-8, by Mr afterwards, 41 
Dr John Beale, and F. R. S. in the way of an epiſtolary addreſs to Perry. No. 
S. Hartlib, E/; for his uſe, and that of Mr Pell, the then Britiſh Refi- 477- P. 516. 
dent at Zurich; and which appears to have been intended as a ſequel to - 755 
that ſcarce and valuable piece intituled Herefordſhire Orchards, inſert- 2 ct 

ed in Wa later editions of Mr Bradley's New Improvement of Plant- Nov. 1745. 
ing, &c. 5d Ree Fa 2 15 83 | 
The author undertakes to evince, That crabs and wild pears, ſuch Concerning an 
as grow in the wildeſt and barren clifts, and on kills, do make the excellent li- 
VOL. X. Part ii. 5 1 A 
5 i | 


— 


Improvements in Cyder and Petty. . —_— 


Song imphove- 
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TL  Þmprovements in Cyder and Perry. 3 
| a mixture of et richeſt, ſtrongeſt, the moſt pleaſant and laſting wines chat Enplant 
rough Pears „ yet yields, or is ever like to yield. — I have ſo well proved it a. 
and Crabs. <c ready (ſays he) by 10 many hundred experiments in Herefordſhire 
* that wiſe men tell me, that thefe parts of England are ſome hundreg | 
« thouſand pounds ſterling the better for the knowledge of it.” 
He mentions, of theſe kinds of auſtere fruit, the Bareland pear and 
the Bromſbury crab, of which notice is taken page 4th of the Tract in- 
tituled Herefordſhire Orchards ; and intimates, ** That tho' the diſco- 
<« very of them was but then lately made, yet they had gotten a great 
reputation.“ He adds, © The croft crab and white or red horſe-pear 
« do excel them, and all others, known or ſpoken of in other coun- 
de tries.” Of the red horſe-pear of Felton or Longland he obſerves, 
That it has a pleaſant maſculine vigour, eſpecially in dry grounds, 
and hath a peculiar quality to overcome all blaſts.“ Of the quality 
of the fruits he ſays, That ſuch is the effect which the auſterity has 
«« upon the mouth on taſting the liquor, that the ruſtics declare tis 
« as if "the roof were filed away; and that neither man, nor beaſt, 
care to touch one of theſe - pears, tho* never ſo ripe.” Of the pear 
called imny-winter, which grows about Roſſe (in that county) he ob- / 
ſerves, That it is of no uſe but for cyder ; that if a thief ſteal it, he 
c would incur a ſpeedy vengeance ; it being a furious purger ; but, 
« being joined with well choſen crabs, and referved to a due maturity, 
becomes richer than a good French wine; but, if drank before the 
ce time, it ſtupifies the roof of the mouth, aſſaults the brain, and pur- 
„ geth more violently than a Galenift.” This quality, he apprehends, 
will ſufficiently ſecure the fruit from being ſtolen, tho? the trees ſhould 
be planted in the moſt remote grounds. | 
Of the quality of the liquor he ſays, That, according as it is mana- 
«© ged, it proves ſtrong Rheniſh, Backrac, yea pleaſant Canary, ſugar- 
« ed of itfelf, or as rough as the fierceſt Greek wine, opening or bind- 
“ ing, holding one, two, three, or more years that no mortal can yet 
„ ſay at what age it is paſt the beſt. This (adds he) we can ſay, that 
<« we have kept it till it burn as quickly as ſack, draws the flame like 
MNapbtba, and fires the ftomach like aqua vitæ. He ſaith, That 
he made trial at his own houſe with wine ' Hay, by a Merchant of 
<« Briſtol highly extolled, which, compared with a liquor made of crabs 
* and wild pears, was fo much inferior, in the judgment of all, that 
the compariſon” was ridiculous.” And he further relates, That · a 
„Gentleman (Sir H. Lingen) a great Planter,” and expert in many t. 
<< periments, had then by him many tuns ef a liquor made with this 
5 mixture of fruit, which he, by a deſigned equivocation, called pear- 
| maine cyder, that carried the applauſe from all palates— chat all his 
* common hedges yielded him ſtore of the ſaid fruit.“ * f 
To recommend this eaſieſt, cheapeſt, and moſt profitable kind 0 
agriculture, (as he calls it) he ſays, That the beſt of theſe pears grow 
upon very bare and ſandy hills, or vales; crabs on any —_— 


— 


"a 
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« bank that may be raiſed. on an heath; that one pear-tree ordinarily 

ce bears yearly: 40, 50, 60, 70 gallons of ſtatute-meaſure, and ſome 5, 

« 6, or 7 times as much. Since I undertook this argument (adds he) 

« within 10 miles of this place we made in one year 50,000 hogſheads, 

* ag J examined, not by faney, but by rule and inquiry; and this ſhews 

« the hardineſs of the fruit. Let our noble patriots weigh, that this is 

« not a thing in the air, hut a moſt certain and apparent truth, import- 

<« ing no leſs than the art of raiſing ſtore of rich wines on our common 

ce arable, on our hills, and waſte grounds; the charge a trifle, the pains 

« very ſmall; the profit incredible. Hence my deſign is to urge the 

<« incredible benefit that would redound to theſe nations, if leading per- 

« ſons would make themſelves, their tenants and cottagers, all happy +: 

„ by following our example. I leave the reader to caſt up how many 

< millions of hogſheads of wine, in a fe years, would be raiſed in the 

« land. And truly I conceive it the chief cauſe, that, in all theſe times 

c of late wars, none of our pooreſt cottages did fee want; in all houſes 

e they had the ſame number of meals, and the ſame conſtant fare: our 

ce arable ſeems not a jot the leſs, nor our paſture the lefs ; and for ſome 

ce uſes the ſhadow of the orchard brings on the graſs a fortnight the 

“ ſooner, as commonly for ewes and lambs.” 
The author concludes his tract with theſe words, If this Diſcourſe 

e be duly valued, we need not raiſe wars to deſtroy one another, or eat 

e up one another, as we do; in a ſhort time we may be provided of 

* rand op for another world as big as this, and to make this a true 

«© Paradiſe 25 555 | 


XXVII. Mr Bonnet was inclined to try whether plants were capable 777 /ubfance 
of vegetation, when they were only ſet in moſs, inſtead: of being plant- / /ome expe- 
ed in the earth. With this deſign, he filled with moſs ſeveral garden e Y | 
pots, and he compreſſed the moſs more or leſs, as he judged, the ſeve- , mos 2 


ral plants he intended to place in them, might reſpectively require a ) mad: by Mr 


cloſer or a looſer ſoil. Charles Bon- 
He then ſowed in: moſs, wheat, barley, oats, and peaſe. And he vet, * 4 2 1 


found, firſt, that all the grains ſowed in that manner came to maturity 1 
later 5 thoſe of the ſame ſorts which were ſowed at the ſame time in 56. "YAY 
mouid. ee SOA CE no CAT . Mar 1748. 
_ 2dly. That the ſtems from the ſeveral grains ſowed in the moſs were Read Feb, 18. 
generally taller than thoſe which _—_ from the ground. | * 
Zdly. There came from the grains ſowed in the moſs a greater num- 
ber of blades than from the grains ſowed in tke earth. : 
4thly. The grains ſowed in moſs produced more plentifully than the 
5thly. Thoſe grains that were gathered, from the produce of thoſe 
which vegetated in the moſs, having been again ſowed ſome. in moſs, 
and ſome in earth, ſucceeded well in bon. 25 850 
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Manuring Land with Foffil Shells. - = 
Mr Bonnet has alſo planted in moſs, pinks, gillyflowers, daiſies, be. 

roſes, tulips, hyacinths, jonquils, and narciſſus's; and all theſe pas 
ſucceeded as well as others af the ſame ſorts, which he at the ſame dime 
planted in mould. 5 | CCC 

He alſo placed in moſs cuttings and layers of vines, and theſe cuttings 
and layers became vines; and theſe vines in a ſhort time grew larger. 
than others, that came from cuttings and layers planted at the ſame 
time in the ground r ait e ot Ba 


: 


A letter from XXVIII. I take the liberty of offering. by your hands, to the Socieh, 
the Rev Mr a ſptcimen of foffil ſhells, lately ſent me, which are pretty perfect; 
1 SG and, on account of the place from whence they were taken, remarkable. 
. 5 At Woodbridge in Suffolk, in a Farmer's ground, there are ſome pits, in 
cerning tbe depth equal to the uſual height of houſes, conſiſting of ſeveral frats 
manuring of Of ſhells from the bottom to within about 9 feet of the ſurface, where 
land with the natural ſoil of gravel and ſand begins. The maſs of ſhells here col- 
Ne” lected is prodigious ; the forts various; but that kind which J have ta- 
191. CRE” ken the liberty to produce, and which, I apprehend, is the buccinum-. 
& 1744, Vulgare, or whilk, prevails the moſt. The ſhells before you were taken 
Read Dec 6. up trom the bottom of the pit, where the depth to which theſe ſhells 
1744- reach is not yet dug down to. HYoodbridge is ſeated 7 miles N. E. from 
Ipſwich ; and is about the ſame diſtance from Orford on the ſea-coaſt; 

which bears from it due E. How, therefore, ſuch a maſs of ſhells 

ſhould get there at ſuch a diſtance from the ſea, when hiſtory. has in- 

formed us of no remarkable inundation in thoſe parts, or that ſuch 2 

tract of land was ever recovered from the ſea, appears to me difficult 
to determine, by any other than the Moſaic hypotheſis of an univerſal 

Deluge. *Tis true, indeed the river Deben, which riſes at Debenbam 

ſome miles off, runs by Woodbridge, within 4 à mile of theſe pits, in 

it's courſe to the German ocean, where it empties itſelf + but ſuch a col- 
lection of ſhells can hardly be ſuppoſed to have been thrown up by it, 
and a ſurface of earth, to the depth of 9g feet, ſettled over it, without: 

allowing a ſpace of time for ſuch a circumſtance, almaſt equal to the 
interval between us and the Deluge. But, however theſe things bes the 
Farmer, in whoſe ground theſe ſnells are, has, as Lam informed. laid 
the foundation of an ample fortune from them. The man contented ima. 

ſelf in the old beaten track of the Farmers (a behaviour which does infinite 
prejudice to the improvement of Natural Knowledge in Anu 
till an happy accident forced him upon a bold improvement, He Wea 
to mend his cartways, when broken up by harveſt· work, with theſe 
4 ſhells ; in which buſineſs his cart one day hroke down, and threw the 
mells out of the cart-track into the cultivated part of the field. This 
{pot produced ſo remarkable a crop next year, that he put ſome loads 
upon a particular piece, kept the ſecret to himſelf, and waited: for the 
event. This trial anſwering expectation, he directly took a leaſe ol a 
large quantity of poor land, at about five ſhillings the acre; and having 


maured 


a 
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manured it heartily with theſe ſhells, in about 3 years it turned to ſo 
good an account, that he had 15 ſhillings the acre profered to take the 
leaſe out of his hands. I know that manuring land with fhells, thoſe 
of oyſters in particular, 1s no novelty : I mention this with regret, as an 
inſtance of what poor hands, both as to landlords as well as tenants, 
agriculture, an extenſive branch of Natural Knowledge, is generally 
thrown into; which both requires and deſerves the cloſe attention of a 


philoſophical mind. 
A PAPER omitted. 
A ſummary of ſome late obſervations upon the Generation, Compofi=N®. 470. 5 


tion, and Decompoſition of Animal and Vegetable Subſtances; in a letter 615. 
to M. Folkes, Eſq; P. R. S. by Mr Turbeville Needbam, F. R. S. 


The End of the Second Part. 
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